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CHAPTER I. 


8T. JAOO, IN THE CAPE DE VERDE ARCHIPELAGO. 

Hocks of the lowest series.—A calcareous sedimentary deposit, with recent 
shells, altered by the contact of superincumbent lava, its horisontalily 
and extent—Subsequent volcanic eruptions, associated with calcareous 
matter in an earthy and fibrous form, and often enclosed within the 
separate cells of the scoria•—Ancient and obliterated orifices of eruption 
of small size—Difficulty of tracing over a bare plain recent streams of 
lava—Inland hills of more ancient volcanio rock—Decomposed olivine in 
large masses—Feldspathie rocks beneath the upper crystalline basaltic 
strata—Uniform structure and form of the more ancient volcanic hills — 
Form of the valleys near the coast—Conglomerate now forming on the 

The island of 8t. J«go extends in a N.N.W. and 8.S.E. 
direction, thirty miles in length by about twelve in breadth. 
My observations, made during two visits, were confined to 
the southern portion within the distance of a few leagues 
from Porto Praya. The country viewed from the sea, pre- 
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ST. JAGO. 


[CHAP. I. 


gents a varied outline: smooth conical hills of a reddish 
colour (like Red Hill in the accompanying wood-cut),* and 
others less regular, flat-topped, and of a blackish colour (like 
A, B, C,) rise from successive, step-formed plains of lava. 
At a distance, a chain of mountains, many thousand feet in 
height, traverses the interior of the island. There is no 
active volcano in St. Jago, and only one in the group, 
namely at Fogo. The island since being inhabited, has not 
suffered from destructive earthquakes. 

The lowest rocks exposed on the coast near Porto Praya, 
are highly crystalline and compact; they appear to be of 
ancient, submarine, volcanic origin; they are unconformably 
covered by a thin, irregular, calcareous deposit, abounding 
with shells of a late tertiary period; and this again is capped 
by a wide sheet of basaltic lava, which has flowed in suc¬ 
cessive streams from the interior of the island, between the 
square-topped hills marked A, B, C, &c. Still more recent 
streams of lava have been erupted from the scattered cones, 
such as Red and Signal Post Hills. The upper strata of the 
square-topped hills are intimately related in mineralogical 
composition, and in other respects, with the lowest series of 
the coast-rocks, with which they seem to be continuous. 

Mineralogical description of the rocks of the lowest series .— 
These rocks possess an extremely varying character; they 
consist of black, brown and gray, compact, basaltic bases, 
with numerous crystals of augite, hornblende, olivine, mica, 
and sometimes glassy feldspar. A common variety is almost 
entirely composed of crystals of augite with olivine. Mica, 
it is known, seldom occurs where augite abounds; nor pro¬ 
bably does the present case offer a real exception, for the 
mica (at least in my best characterized specimen, in which 
one nodule of this mineral is nearly half an inch in length,) 
is as perfectly rounded as a pebble in a conglomerate, and 

* The outline of the coast, the position of the villages, streamlets, 
and of most of the hills in this wood-cut, are copied from the chart made 
on board H. M. S. Leven. The square topped hills (A, B, C, &c.) are 
put in merely by eye, to illustrate my description. 
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evidently lias not been crystallized in the base, in which it is 
now inclosed, but has proceeded from the fusion of some 
pre-existing rock. These compact lavas alternate with tuffs, 
amygdaloid* and wacko, and in some places with coarse 
conglomerate. Some of the argillaceous wuckes are of a 
dark green colour, others, pale yellowish-green, and others 
nearly white; I was surprised to find that some of the 
latter varieties, even where whitest, fused into a jet block 
enamel, whilst some of the green varieties afforded only a 
pale gray bead. Numerous dikes, consisting chiefly of highly 
compact augitic rocks, and of gray amygduloidul varieties, 
intersect the strata, which have in several places been dislo¬ 
cated with considerable violence, and thrown into highly- 
inclined positions. One line of disturbance, crosses the 
northern end of Quail Island, (an islet in the hay of Porto 
Praya) and can be followed to the mainland. These dis¬ 
turbances took place before the deposition of the recent 
sedimentary bed; and the surface, also, had previously been 
denuded to a great extent, as is shown by many truncated 
dikes. 

Description of the calcareous deposit overlying the fore¬ 
going volcanic rocks. — This stratum is very conspicuous 
from its white colour, and from the extreme regularity with 
which it ranges in a horizontal line for some miles along the 
const. Its nverage height above the sea, measured from 
the upper line of junction with the superincumbent basaltic 
lava, is about sixty feet; Hud its thickness, although varying 
much from the inequalities of the underlying formation, may 
he estimated at about twenty feet. It consists of quite white 
calcareous matter, partly composed of organic debris, and 
partly of a substance which may be aptly compared in 
ap|iearance with mortar. Fragments of rock and pebbles 
are scattered throughout this bed, often forming, especially 
in the lower part, a conglomerate. Many of the fragments 
of rock are whitewashed with a thin coating of calcareous 
matter. At Quail Island, the calcareous deposit is replaced 
in its lowest part by a soft, brown,earthy tuff, full of Turritcllsp; 
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this is covered by a bed of pebbles, passing into sandstone, 
and mixed with fragments of echini, claws of crabs, and 
shells; the oyster shells still adhering to the rock on which 
they grew. Numerous white balls appearing like pisolitic 
concretions, from the size of a walnut to that of an apple, are 
embedded in this deposit; they usually have a small pebble 
in their centres. Although so like concretions, a close 
examination convinced me that they were Nulliporse, retaining 
their proper forms, but with their surfaces slightly abraded : 
these bodies (plants as they are now generally considered to 
be), exhibit under a microscope of ordinary power, no 
traces of organization in their internal structure. Mr. 
George R. "Sowerby has been so good as to examine the 
shells which I collected: there are fourteen species in a 
sufficiently perfect condition for their characters to be made 
out with some degree of certainty, and four which can be 
referred only to their genera. Of the fourteen shells, of 
which a list is given in the Appendix, eleven are recent 
species; one, though undescribed, is perhaps identical with 
a species, which I found living in the harbour of Porto 
Praya; the two remaining species are unknown, and have 
been described by Mr. Sowerby. Until the shells of this 
Archipelago and of the neighbouring coasts are better known, 
it would be rash to assert that even these two latter shells 
are extinct. The number of species which certainly belong 
to existing kinds, although few in number, are sufficient 
to show that the deposit belongs to a late tertiary period. 
From its mineralogical character, from the number and size 
of the embedded fragments, and from the abundance of 
Patella;, and other littoral shells, it is evident that the whole 
was accuiuualted in a shallow sea, near an ancient coast-line. 

Effects produced by the Jlmoing of the superincumbent basaltic 
lava over the calcareous deposit. —These effects are very curious. 
The calcareous matter is altered to the depth of about a foot 
beneath the line of junction ; and a most perfect gradation 
can be traced, from loosely aggregated, small, particles of 
shells, corrallines, and Nnlliporse, into a rock, in which 
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not a trace of mechanical origin can be discovered, even with 
a microscope. Where the metamorphic change has been 
greatest, two varieties occur. The first is a hard, compact, 
white, fine grained rock, striped with a few parallel lines of 
black volcanic particles, and resembling a sandstone, hut 
which, upon close examination, is seen to be crystallized 
throughout, with the cleavages so perfect that they can be 
readily measured by the refiecting goniometer. In specimens, 
where the change has been less complete, when moistened 
and examined under a strong lens, the most interesting 
gradation can be traced, some of the rounded particles 
retaining their proper forms, and others insensibly melting 
into the granulo-crystalline paste. The weathered surface 
of tliis stone, as is so frequently the case with ordinary 
limestones, assumes a brick-red colour. 

The second metamorphosed variety is likewise a hard rock, 
but without any crystalline structure. It consists of a white, 
opaque, compact, calcareous stone, thickly mottled with 
rounded, though irregular, spots of a soft, earthy, ocliraceous 
substance. This earthy matter is of a pale yellowish-brown 
colour, and appears to be a mixture of carbonate of lime 
with iron; it effervesces with acids, is infusible, but blackens 
under the blow-pipe, and becomes magnetic. The rounded 
form of the minute patches of earthy substance, and the steps 
in the progress of their perfect formation, which can be 
followed in a suit of specimens, clearly show that they are 
due either to some power of aggregation in the earthy 
particles amongst themselves, or more probably to a strong 
attraction between the atoms of the carbonate of lime, and 
consequently to the segregation of the earthy extraneous 
mutter. I was much interested by this fact, because I have 
often seen quartz rocks (for instance, in the Falkland Islands, 
and in the lower Silurian strata of the Stiper-stones iu 
Shropshire), mottled in a precisely analogous manner, with 
little spots of a white, earthy substance (earthy feldspar?); and 
these rocks, there was good reason to suppose, had undergone 
the action of heat,—a view which thus receives confirmation. 
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This spotted structure may possibly afford some indication 
in distinguishing those formations of quartz, which owe their 
present structure to igneous action, from those produced by 
the agency of water alone; a source of doubt, which I should 
think from my own experience, that mast geologists, when 
examining arenaceo-quartzosc districts, must have experi¬ 
enced. 

The lowest and most scoriaceous part of the lava, in rolling 
over the sedimentary deposit at the bottom of the sen, 1ms 
caught up large quantities of calcnrcous mutter, whicli now 
forms a snow-white, highly crystalline, basis to a breccia, in¬ 
cluding small pieces of black, glossy scorin'. A little above 
this, where the lime is less abundant, and the lava more com¬ 
pact, numerous little balls, composed of spicula of calcareous 
spur, radiating from common centres, occupy the interstices. 
In one part of Quail Island, the lime has thus been crystal¬ 
lized by the heat of the superincumbent lava, where it is 
only thirteen feet in thickness; nor had the lava been 
originally thicker, and since reduced by degradation, as 
could be told from the degree of cellularity of its surface. 
I have already observed that the sea must have been shallow 
in which the calcareous deposit was accumulated. In this 
case, therefore, the carbonic acid gas has been retained 
under a pressure, insignificant compared with that (a column 
of water, 1708 feet in height) originally supposed by Sir 
James Hall to be requisite for this end: but since his ex¬ 
periments, it lias been discovered that pressure has less to do 
with the retention of carbonic acid gas, than the nature 
of the circumjacent atmosphere; and hence, as is stated to 
be the case by Mr. Faraday,* masses of limestone are some¬ 
times fused and crystallized even in cuiumon lime-kilns. 
Carbonate of lime can be heated to utmost any degree, 

• I «m much indebted to Mr. E. W. Ilrnylcy in having given me the 
following reference* to papers on this subject: Faraday, in the Edin¬ 
burgh New Philosophical Journal, vol. xv. p. 308; (Jay Lussue, in 
Annalet de Chem. ct Pliys. tom. lxiii. p. 219, translated in the London 
nnd Edinburgh Philosophical Magazine, vol. x. p. 490. 
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according to Faraday, in an atmosphere of carbonic acid gas, 
without being decomposed; and Gay Lussac found that 
fragments of limestone, placed in a tube and heated to a 
degree, not sufficient by itself to cause their decomposition, 
yet immediately evolved their carbonic acid, when a stream 
of common air or steam was passed over them : Gay Lussac 
attributes this to the mechanical displacement of the nascent 
carbonic acid gas. The calcareous matter beneath the lava, 
and especially that forming the crystalline spicula between 
the interstices of the scoritp, although heated in an atmosphere 
probably composed chiefly of steam, could not have been 
subjected to the effects of a passing stream; and hence it is, 
perhaps, that they have retained their carbonic acid, under a 
small amount of pressure. 

The fragments of scori®, embedded in the crystalline 
calcareous basis, are of a jet black colour, with a glossy 
fracture like pitchstone. Their surfaces, however, are coated 
with a layer of a reddish-orange, translucent substance, which 
can easily be scratched with a knife; hence they appear as if 
overlaid by a thin layer of rosin. Some of the smaller 
fragments are partially changed throughout into this sub¬ 
stance : a change which appears quite different from ordinary 
decomposition. At the Galapagos Archipelago (as will be 
described in a future chapter,) great beds are formed of 
volcanic ashes and particles of scori®, which have undergone 
a closely similar change. 

The extent and horizontality of the calcareous stratum .—The 
upper line of surface of the calcareous stratum, which is so 
conspicuous from being quite white and so nearly hori¬ 
zontal, ranges for miles along the const, at the height of 
about sixty feet above the sea. The sheet of basalt, by 
which it is cupped, is on an average eighty feet in thickness. 
Westward of Porto Praya beyond Red Hill, the white stra¬ 
tum with the superincumbent basalt is covered up by more 
recent streams. Northward of Signal Post Hill, I could 
follow it with my eye, trending away for several miles along 
the sea clifts. The distance thus observed is about seven 
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miles; but I cannot doubt from its regularity, that it extends 
much further. In some ravines at right angles to the coast, 
it is seen gently dipping towards the sea, probably with the 
same inclination as when deposited round the ancient shores 
of the island. I found only one inland section, namely, at the 
base of the hill marked A, where, at the height of some 
hundred feet, this bed was exposed; it here rested on the 
usual compact augitic rock associated with wacke, and was 
covered by the wide-spread sheet of modern basaltic lava. 
Some exceptions occur to the horizontally of the white 
stratum: at Quail Island, its upper surface is only forty feet 
above the level of the sea; here also the capping of lava is 
only between twelve and fifteen feet in thickness; on the 
other hand, at the N.E. side of Porto Praya harbour, the 
calcareous stratum, as well as the rock on which it rests, 
attain a height above the average level: the inequality of 
level in these two cases is not, as I believe, owing to unequal 
elevation, but to original irregularities at the bottom of the 
sea. Of this fact, at Quail Island, there was clear evidence 
in the calcareous deposit being in one part of much greater 
than the average thickness, and in another part being entirely 
absent; in this latter case, the modern basaltic lavas rested 
directly on those of more ancient origin. 

Under Signal Post Hill, the white stratum dips into the 
sea in a remarkable manner. This hill is conical, 450 feet in 
height, and retains some traces of having had a craterifonn 
structure; it is composed chiefly of matter erupted posteriorly 
to the elevation of the great basaltic plain, but partly of 
luva of apparently submarine origin and of considerable 
antiquity. The surrounding plain, as well as the eastern 
flank of this hill, have been worn into steep precipices, over¬ 
hanging the sea. In these precipices, the white calcareous 
stratum may be seen, at tin. 1 height of ubout 70 feet above 
the beach, running for some miles both northward and 
southward of the hill, in a line appearing to be perfectly 
horizontal: but for u space of a quarter of u mile directly 
under the hill, it dips into the sou and disappears. On the 
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south side the dip is gradual, on the north side it is more 
abrupt, as is shown in the woodcut. As neither the cal- 
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careous stratum, nor the superincumbent basaltic lava (as 
far as the latter can be distinguished from the more modern 
ejections), appear to thicken as they dip, I infer that these 
strata were not originally accumulated in a trough, the centre 
of which afterwards became a point of eruption ; but that 
they have subsequently been disturbed and bent. We may 
suppose either that Signal Post Hill subsided after it* elevation 
with the surrounding country, or that it never was uplifted 
to the same height with it. This latter seems to me the 
most probable alternative, for during the slow and equable 
elevation of this ]>ortion of the island, the subterranean 
motive power, from expending part of its force, in repeatedly 
erupting volcanic matter from beneath this point, would, it 
is likely, have less force to uplift it. Something of the same 
kind seems to have occurred near Red Hill, for when tracing 
upwards the naked streams of lava from near Porto Praya 
towards the interior of the island, I was strongly induced to 
suspect, that since the lava had flowed, the slope of the land 
had been slightly modified, either by a small subsidence near 
Red Hill, or by that portion of the plain having been uplifted 
to a less height during the elevation of the whole area. 

The basaltic lava, superincumbent on the calcareous deposit. — 
This lava is of a pale gray colour, fusing into a black enamel; 
it* fracture is rather earthy and concretionary; it contains 
olivine in small grains. The central parts of the mass are 
compact, or at most crenulated with a few minute cavities, 
and are often columnar. At Quail Island this structure was 
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assumed in a striking manner; the lava in one part being 
divided into horizontal lamina;, which became in another part 
split by vertical fissures into five-sided plates; and these again, 
being piled on each other, insensibly became soldered together, 
forming fine symmetrical columns. The lower surface of the 
lava is visicular, but sometimes only to the thickness of a few 
inches; the upper surface, which is likewise vesicular, is 
divided into balls, frequently as much as three feet in 
diameter, made up of concentric layers. The mass is com¬ 
posed of more than one stream; its total thickness being, on 
an average, about eighty feet: the lower portion has cer¬ 
tainly flowed beneath the sea, and probably likewise the 
upper portion. The cliief part of this lava has flowed from 
the central districts, between the hills marked A, B, C, &c. in 
the woodcut-map. The surface of the country, near the 
coast, is level and barren; towards the interior, the land 
rises by successive terraces, of which four, when viewed from 
a distance, could be distinctly counted. 

Volcanic eruptions subsequent to the elevation of the coast- 
land; the ejected matter associated with earthy lime. —These 
recent lavas have proceeded from those scattered, conical, 
reddish-coloured hills, which rise abruptly from the plain- 
country near the coast. I ascended some of them, but will 
describe only one, namely, Red Hill, which may serve as a 
type of its class, and is remarkable in some especial respects. 
Its height is about 600 feet; it is composed of bright red, 
highly scoriaceous rock of a basaltic nature; on one side of 
its summit there is a hollow, probably the last remnant of a 
crater. Several of the other hills of this class, j udging from 
their external forms, are surmounted by much more perfect 
craters. When sailing along the coast, it was evident that a 
considerable body of lava had flowed from Red Hill, over a 
line of cliff about 120 feet in height, into the sea: this line of 
cliff is continuous with that forming the coast, and bounding 
the plain on both sides of this hill; these streams, therefore, 
were erupted, after the formation of the coast-cliffs, from Red 
Hill, when it must have stood, as it now does, above the 
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level of the sea. This conclusion accords with the highly 
scoriaceous condition of all the rock on it, appearing to be 
of suba'erial formation; and this is important, as there are 
some beds of calcareous matter near its summit, which might, 
at a hasty glance, have been mistaken for a submarine de- 
posit. These beds consist of white, earthy, carbonate of 
lime, extremely friable, so as to be crushed with the least 
pressure; the most compact specimens not resisting the 
strength of the fingers. Some of the masses are as white as 
quick-lime, and appear absolutely pure; but on examining 
them with a lens, minute particles of scoriro can always be 
seen, and I could find none which, when dissolved in acids, 
did not leave a residue of this nature. It is, moreover, diffi¬ 
cult to find a particle of the lime which does not change 
colour under the blowpipe, most of them even becoming 
glazed. The scoriaceous fragments and the calcareous 
matter are associated in the most irregular manner, some¬ 
times in obscure beds, but more generally ns a confused 
breccia, the lime in some parts and the scorim in others 
being most abundant. Sir II. De la Boclic has been so kind 
as to have some of the purest specimens analyzed, with a 
view to discover, considering their volcanic origin, whether 
they contained much magnesia; but only a small portion 
was found, such as is present in most limestones. 

Fragments of the scorin' embedded in the calcareous mass, 
when broken, exhibit inRiiy of their cells lined and partly 
filled with a white, delicate, excessively fragile, moss-like, or 
rather conferva-like, reticulation of carbonate of lime. These 
fibres, examined under a lens of one-tenth of an inch focal 
distance, appear cylindrical; they are rather above the TO , OB 
of an inch in diameter; tlicy are either simply branched, or 
more commonly united into an irregular mass of net-work, 
with the meshes of very unequal sizes and of unequal num¬ 
bers of sides. Some of the fibres are thickly covered with 
extremely minute spicula, occasionally aggregated into little 
tufts; and hence they have u hairy appearance. These 
spicula are of the same diameter throughout their length; 
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they are easily detached, so that the object-glass of the 
microscope soon becomes scattered over with them. Within 
the colls of many fragments of the scoria', the lime exhibits 
this fibrous structure, but generally in a less perfect degree. 
These calls do not appear to be connected with one another. 
There can be no doubt, as will presently be shown, that the 
lime was erupted, mingled with the lava in its fluid state; 
and therefore 1 have thought it worth while to describe 
minutely tins curious fibrous structure, of which I know 
nothing analogous. From the earthy condition of the 
fibres, this structure does not appear to be related to crys¬ 
tallization. 

Other fragments of the scoriaceous rock from this bill , 
when broken, are often seen marked with short and irre¬ 
gular white streaks, which are owing to a row of separate 
cells being partly, or quite, filled with white calcareous 
powder. This structure immediately reminded me of the ap¬ 
pearance in badly kneaded dough, of balls and drawn-out 
streaks of flour, which have remained unmixed with the 
paste; and I cannot doubt that small masses of the lime, 
in the same manner remaining unmixed with the fluid lava, 
have been drawn out, when the whole was in motion. 
I carefully examined, by trituration and solution in acids, 
pieces of the scoria-, taken from within half-an-inch of those 
cells which were filled with the calcareous powder, and they 
did not contain an atom of free lime. It is obvious that the 
lava and lime have on a large scale been very imperfectly 
mingled; and where small portions of the lime have been 
entangled within a piece of the viscid lava, the cause of their 
now occupying, in the form of a powder or of a fibrous reti¬ 
culation, the vesicular cavities, is, I think, evidently due to 
the confined gases having most readily expanded at,the 
points, where the incoherent lime rendered the lava less 
adhesive. 

A mile eastward of the town of Prnya, there is a steep-sided 
gorge, about 150 yards in width, cutting through the basaltic 
plain and underlying beds, but since filled up by a stream of 
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more modern lava. This lava is dark gray, and in most 
parts compact and rudely columnar; but at a little distance 
from the coast, it includes in an irregular manner, a brec- 
ciated mass of red seorite mingled with a considerable quan¬ 
tity of white, friable, and in some parts, nearly pure earthy 
lime, like that on the summit of lied Hill. This lava, with 
its entangled lime, has certainly flowed in the form of a 
regular stream ; and, judging from the shape of the gorge, 
towards which the drainage of the country (feeble though it. 
now be) still is directed, and from the nppearance of the bed 
of loose water-worn blocks with their interstices unfilled, 
like those in the bed of a torrent, on which the lava rests, 
we may conclude that the stream was of subaerial origin. 1 
was unable to trace it to its source, but, from its direction, it 
seemed to have come from Signal Post Hill, distant one 
mile and a quarter, which, like Red Hill, lias been a point of 
eruption subsequently to the elevation of the great basaltic 
plain. It accords with this view, that I found on Signal 
Post Hill, a mass of earthy, calcareous matter of the same 
nature, mingled with scori*. I may here observe that part, of 
the calcareous matter forming the horizontal sedimentary 
bed, especially the finer matter with which the embedded 
fragments of rock are whitewashed, has probably been de¬ 
rived from similar volcanic eruptions, as well as from tritu¬ 
rated organic remains: the underlying, ancient, crystalline 
rocks, also, are associated with much carbonate of lime, 
filling amygdaloidal cavities, and forming irregular masses, 
the nature of which latter I was unable to understand. 

Considering the abundance of earthy lime near the sum¬ 
mit of Red Hill, a volcanic cone 600 feet in height, of sub- 
aerial growth,—considering the intimate manner in which 
minute particles and large masses of scorire are embedded in 
the masses of nearly pure lime, and on the other hand, the 
manner in which small kernels and streaks of the calcareous 
powder are included in solid pieces of the scoriae,—consider¬ 
ing, also, the similar occurrence of lime and scorise within a 
stream of lava, also supposed, with good reason, to have 
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been of modern subacrinl origin, and to have flowed from a 
hill, where earthy lime also occurs: I think, considering 
these facts, there can be no doubt that the lime has been 
erupted, mingled with the molten lava. I am not aware 
that any similar case has been described: it appears to me an 
interesting one, inasmuch as most geologists must have spe¬ 
culated on the probable effects of a volcanic focus, bursting 
through deep-seated beds of different mineralogical compo¬ 
sition. The great abundance of free silex in the trachytes of 
some countries (as dcscnlted by Deudant in Hungary, and 
by P. Scrope in the Ponza Islands), perhaps solves the en¬ 
quiry with respect to deep-seated beds of quartz; and we 
probably here see it answered, where the volcanic action has 
invaded subjacent masses of limestone. One is naturally led 
to conjecture, in what state the now earthy carbonate of lime 
existed, when ejected with the intensely heated lava: from 
the extreme ccllularity of the scorite on Red Hill, the pres¬ 
sure cannot have been great, and as most volcanic eruptions 
are accompanied by the emission of large quantities of steam 
and other gases, we here have the most favourable conditions, 
according to the views at present entertained by chemists, for 
the expulsion of the carbonic acid.* Has the slow re-ab¬ 
sorption of this gas, it may lx; asked, given to the lime in the 
cells of the lava, that peculinr fibrous structure, like that of 
an efflorescing salt ? Finally, I may remark on the great 
contrast in apjfearance between this earthy lime, which must 
have been heated in a free atmosphere of steam and other 
gases, with the white, crystalline, calcareous spar, produced 
• Whilst deep beneath the surface, the carbonate of lime was, I 
presume, in a fluid state. Hutton, it is known, thought that all amyg¬ 
daloid* were produced by drops of molten limestone floating in the 
trap, like oil in water: this no doubt is erroneous, but if the matter 
forming the summit of Red Hill had been cooled under the pressure of 
a moderately deep sea, or within the walls of a dike, we should, in all 
probability, have had a trap rock associated with large mosses of com¬ 
pact, crystalline, calcareous spar, which, according to the views enter¬ 
tained by ninny geologists, would huve been wrongly attributed to sub¬ 
sequent infiltration. 
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by a single tliin sheet of lava (as at Quail Island) rolling 
over similar earthy lime and the debris of organic remains, 
at the bottom of a shallow sea. 

Sii/nul Pott Hill .—This hill lias already been several times 
mentioned, especially with reference to the remarkable 
manner in which the white calcareous stratum, in other parts 
so horizontal, (Wood-cut, No. 2.) dips under it into the sen. 
It has a broad summit, with obscure traces of a crateriform 
structure, and is composed of basaltic rocks,* some compact, 
others highly cellular, with inclined beds of loose scorin', 
of which some are associated with earthy lime. Like Red 
Hill it has been the source of eruptions, subsequently to the 
elevation of the surrounding basaltic plain; but unlike thut. 
hill, it has undergone considerable denudation, and has been 
the scat of volcanic action at a remote period, when beneath 
the sea. I judge of this latter circumstance from finding on 
its inland flank, the last remnants of three small points of 
eruption. These points are composed of glossy scoria?, 
cemented by crystalline calcareous spar, exactly like the 
great, submarine calcareous deposit, where the heated 
lava has rolled over it: their demolished state can, I 
think, be explained only by the denuding action of the 
waves of the sea. I was guided to the first orifice by ob¬ 
serving u sheet of lava, about 200 yards square, with steepish 
sides, superimposed on the basaltic plain, with no adjoining 
hillock, whence it could have been erupted; and the only 
trace of a crater which I was able to discover, consisted of 
some inclined beds of scoriro at one of its corners. At the 
distance of fifty yards from a second level-topped patch of 

• Of these, one common variety is rcmnrknblc for being full of small 
fragments of a dark jnsper-red earthy mineral, which, when examined 
carefully, shows an indistinct elenvnge ; the little fragments are elon¬ 
gated in form, arc soft, arc magnetic before and after being hented, and 
fuse with difficulty into n dull enamel. This mineral is evidently closely 
related to the oxides of iron, but I cannot ascertain what it cxnctly is. 
The rock containing this mineral, is crcnulntcd with small angular 
cavities, which are lined and filled with yellowish crystals of carbonate 
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lavn, but of much smaller sine, I found an irregular circular 
group of masses of cemented, scoriuceous breccia, about 
•ix feet in height, which doubtless had once formed the point 
of eruption. The third orifice is now marked only by un 
irregular circle of cemented scoriw, about four yards in 
diumeter, and rising in its highest point scarcely three feet 
above the level of the plain, the surface of which, close all 
round, exhibits its usual appearance: here we have a hori¬ 
zontal basal section of a volcanic spiracle, which, together 
with all its ejected matter, has been almost totally obliterated. 

The stream of lava, which fills the narrow gorge* east¬ 
ward of the town of Pray a, judging from its course, seems, 
us before remarked, to have come from Signal Post Hill, 
und to have flowed over the plain, after its elevation : the 
same observation applies to a stream, (possibly part of the 
same one,) capping the sea cliffs, a little eastward of the 
gorge. When I endeavoured to follow these streams over 
the stony level plain, which is almost destitute of soil and 
vegetation, I was much surprised to find, that although 
composed of hard basaltic matter, and not having been 
exposed to marine denudation, all distinct traces of them soon 
became utterly lost. But I have since observed at the Gala¬ 
pagos Archipelago, that it is often impossible to follow even 
great deluges of quite recent lava across older streams, except 
by the size of the bushes growing on them, or by the com¬ 
parative states of glossiness of their surfaces, — characters 
which a short lapse of time would be sufficient quite to 
obscure. I mny remark, that in a level country, with a dry 
climate, and with the wind blowing always in one direction, 
(as at the Cape de Verde Archipelago,) the effects of atmo. 
spheric degradation is probably much greater than would at 
first be expected; for soil in this case accumulates only in 

• The sides of this gorge, where the upper basaltic stratum is inter¬ 
sected, arc almost perpendicular. The lnva, which has since tilled it 
up, is attached to these sides, almost as firmly as a dike is to its wall*. 
In most cases, where a stream of lava ha* flowed down a valley, it is 
bounded on each side by loose scoriaccous masse*. 


(c) The ComDlete Work of Charles Darwin Online 


ANCIENT VOLCANIC HILL*. 


17 


a few protected hollows, and being blown in one direction, it is 
always travelling towards the sea in the form of the finest 
dust, leaving the surface of the rocks bare, and exposed to 
the full effects of renewed meteoric action. 

Inland hill• of more ancient volcanic rocks .—These hills are 
laid down by eye, and marked as A, B, C, &c., in the wood¬ 
cut-map. They are related in mineralogical composition, 
and arc probably directly continuous with the lowest rocks 
exposed on the coast. These hills, viewed from a distance, 
appear a* if they had once formed part of an irregular table¬ 
land, and from their corresponding structure and composition 
this probubly has been the cose. They have flat, slightly inclined 
summits, and are, on an average, about 600 feet in height; they 
present their steepest slope towards the interior of the island, 
from which point they radiate outwards, and are separated 
from each other by broad and deep valleys, through which 
the great streams of lava, forming the coast-plains, have 
descended. Their inner and steeper escarpcments are 
ranged in an irregular curve, which rudely follows the line 
of the shore, two or three miles inland from it. I ascended 
a few of these hills, and from others, which I was able to 
examine with a telescope, I obtained specimens, through 
the kindness of Mr. Kent, the assistant-surgeon of the 
Beagle, although by these means I am acquainted with only 
a part of the range, five or six miles in length; yet I 
scarcely hesitate, from their uniform structure, to affirm, 
that they arc parts of one great formation, stretching round 
much of the circumference of the island. 

The upper and lower strata of these hills differ greatly in 
composition. The upper are basaltic, generally compact, 
but sometimes scoriaceous and amygdaloidal, with associated 
masses of wacke: where the basalt is compact, it is either 
fine-grained or very coarsely crystallized ; in the latter case 
it passes into an augitic rock, containing much olivine ; the 
olivine is either colourless, or of the usual yellow and dull 
reddish shades. On some of the hills, beds of calcareous 
matter, both in an earthy and in a crystalline form, including 
c 
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fragment of glossy scorise, arc associated with the basaltic 
strata. These strata differ from the streams of basaltic lava 
forming the coast-plains, only in being more compact, and in 
the crystals of augite, and in the grains of olivine being of 
much greater site;—characters which, together with the 
appearance of the associated calcareous beds, induce me to 
believe that they are of submarine formation. 

Borne considerable masses of wacke, which are associated 
with these basaltic strata, and which likewise occur in the 
basal series oil the const, especially at Quail Island, a re 
curious. They consist of a pale yellowish-green argillaceous 
substance, of a crumbling texture when dry, but unctuous 
when moist: in its purest form, it is of a beautiful green tint, 
with translucent edges, and occasionally with obscure traces 
of an original cleavage. Under the blowpipe it fuses very 
readily into a dark gray, and sometimes even black bead, 
which is slightly magnetic. From these characters, I na¬ 
turally thought that it was one of the pale species decom¬ 
posed, of the genus augite ;—a conclusion supported by the 
unaltered rock being full of large separate crystals of black 
augite, and of balls and irregular streaks of dark gray 
augitic rock. As the basalt ordinarily consists of augite, 
and of olivine often tarnished and of a dull red colour, I was 
led to examine the stages of decomposition of this latter 
mineral, and I found, to my surprise, that I could trace 
a nearly perfect gradation from unaltered olivine to the 
green wacke. Part of the same grain under the blowpipe 
would in some instances behave like olivine, its colour being 
only slightly changed, and part would give a black magnetic 
bend. Hence I cun have no doubt that the greenish wacke 
originally existed as olivine; but great chemical changes 
must have been effected during the act of decomposition, 
thus to have altered a very hard, transparent, infusible 
mineral, into a soft, unctuous, cosily melted, argillaceous 
substance.* 

• D'Aubuitton, Traltts do Gfognosie (tom. ii. p. 569), mentions, on 
the authority of M. Marcel de Serves, masses of green earth near Mont- 
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The basal strata of these hills, as well as some neighbour¬ 
ing, separate, bare, rounded hillocks, consist of compact, fine¬ 
grained, non-crystalline (or so slightly as scarcely to he 
perceptible,) ferruginous fehlsputhic rocks, and generally in 
a state of semi-decomposition. Their fracture is exceedingly 
irregular, and splintery; yet small fragments are often very 
tough. They contain much ferruginous matter, either in the 
form of minute grains with a metallic lustre, or of brown 
hair-like threads; the rock in this latter case assuming a 
pseudo-breccinted structure. These rocks sometimes contain 
mica and veins of agate. Their rusty brown or yellowish 
colour is partly due to the oxides of iron, but chiefly to 
innumerable, microscopically minute, black specks, which, 
when a fragment is heated, are easily fused, and evidently 
are either hornblende or augite. These rocks, therefore, 
although at first appearing like baked clay or some altered 
sedimentary deposit, contain all the essential ingredients of 
trachyte; from which they differ only in not being harsh, 
and in not containing crystals of glassy feldspar. As is so 
often the case with trachytic formation, no stratification 
is here apparent. A person would not readily believe 
that these rocks could have flowed as lava; yet at St. 
Helena there are well characterized streams (as will be 
described in an ensuing chapter) of nearly similar com¬ 
position. Amidst the hillocks composed of these rocks, 
I found in three places, smooth conical hills of phonolitc, 

pdllcr, which are supposed to be due to the decomposition of olivine. 
I do not, however, find, that the action of this mineral under the blow¬ 
pipe being entirely altered, ns it becomes decomposed, has been 
noticed i and the knowledge of this fuct is important, as at first it ap¬ 
pears highly improbable, that a hard, transparent, refractory mineral 
should be changed into a soft, easily-fused, clay, like this of St. Jago. 

I shall hereafter describe a green substance, forming threads within the 
cells of some vesicular basaltic rocks in Van Diemen’s Land, which be¬ 
have under the blowpipe like the green wacke of St. JagOj but its 
occurrence in cylindrical threads, shows it can not have resulted 
from the decomposition of olivine, a mineral always existing in the 
form of grains or crystals. 

c 2 
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abouniling with fine crystals of glossy feldspar, and with 
needles of hornblende. These cones of plionolite, I believe, 
bear the same relation to the surrounding feldspathie strata, 
which some masses of coarsely crystallized augitic rock, in 
another part of the island, hear to the surrounding basalt, 
namely, that both have been injected. The rocks of a 
feldspathie nature being anterior in origin to the basaltic 
strata, which cap them, as well as to the basaltic streams of 
the coast-plains, accords with the usual order of succession 
of these two grand divisions of the volcanic scries. 

The strata of most of these hills in the upper part, where 
alone the planes of division are distinguishable, arc inclined 
at a small angle from the interior of the island towards the 
sea-coast. The inclination is not the same in each hill; in 
that marked A it is less than in B, D, or E; in C the strata 
are scarcely deflected from a horizontal plane, and in F (as 
far as I could judge without ascending it) they are slightly 
inclined in a reverse direction, that is, inwards and towards 
the centre of the island. Notwithstanding these differences 
of inclination, their correspondence in external form, and in 
the composition both of their upper and lower parts,—their 
relative position in one curved line, with their steepest sides 
turned inwards,—all seem to hIiow that they originally 
formed parts of one platform; which platform, as before 
remarked, probably extended round a considerable portion 
of the circumference of the island. The upper strata cer¬ 
tainly flowed as lava, and probably beneath the sea, as per¬ 
haps did the lower feldspathie masses: how then come 
these strata to hold their present position, and whence were 
they erupted ? 

In the centre of the island • there are lofty mountains, 

• I saw very little of the inland parts of the island. Near the village 
of St. Domingo, tiler* are magnificent cliffs of rather coarsely crystal¬ 
lised basaltic lava. Following the little stream in this valley, about a 
mile above the village, the base of the great cliff was formed of a com¬ 
pact fine-grained bnsalt, conformably covered by a bed of pebbles. 
Near Fucntes, I met with pap-formed hills of the compact feldspathie 
series of rocks. 
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but they are separated from the steep inland flanks of these 
hills, by a wide space of lower country: the interior mountains, 
moreover, seem to have been the source of those great 
streams of basaltic lava, which, contracting as they pass be¬ 
tween the bases of the hills in question, expand into the 
coast-plains. Round the shores of St. Helena there is a 
rudely-formed ring of basaltic rocks, and at Mauritius there 
are remnants of another such a ring round part, if not round 
the whole, of the island; here again the same question im¬ 
mediately occurs, how come these masses to hold their pre¬ 
sent position, and whence were they erupted ? The same 
answer, whatever it may be, probably applies in these three 
cases; and in a future chapter we shall recur to this 
subject. 

Valleys near the coast .—These are broad, very flat, and 
generally bounded by low cliff-formed sides. Portions of 
the basaltic plain are sometimes nearly, or quite, isolated 
by them; of which fact, the space on which the town of 
Praya stands, offers an instance. The great valley west of 
the town, has its bottom filled up to a depth of more than 
twenty feet by well-rounded pebbles, which in some parts 
are firmly cemented together by white calcareous matter. 
There can be no doubt, from the form of these valleys, that 
they were scooped out by the waves of the sea, during that 
equable elevation of the land, of which the horizontal cal¬ 
careous deposit, with its existing species of marine remains, 
gives evidence. Considering how well shells have been pre¬ 
served in this stratum, it is singular that I could not find even 
a single small fragment of shell in the conglomerate at the 
bottom of the valleys. The bed of pebbles in the valley west 
of the town, is intersected by a second valley joining it as a 
tributary, but even this valley appears much too wide and 
flat-bottomed to have been formed by the small quantity of 
water, which falls only during one short wet season; for at 
other times of the year, these valleys are absolutely dry. 

Recent conyhmerate .—On the shores of Quail Island, I 
found fragments of brick, bolts of iron, pebbles, and large 
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fragments of basalt, united by a scanty base of impure cal¬ 
careous matter into a firm conglomerate. To show how 
exceedingly firm this recent conglomerate is, I may mention, 
that I endeavoured with a heavy geological hammer to 
knock out a thick bolt of iron, which was embedded a little 
above low-wutcr mark, but was quite unable to succeed. 
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CHAPTER II. 

Fernan do Noronha— Precipitous hill of phonalite. — -Terckir a — Trachy- 
tio rocks ; their singular decomposition by steam of high temperature .— 
Tahiti —Passage from i cacke into trap: singular volcanic rock with 
the vesicles half filed with mesotype. — Mauritius —Proofs of its recent 
elevation—Structure of its more ancient mountains ; similarity with St. 
Jago. — St. Paul's Rocks — Not of volcanic origin—their singular 
mineralogicat composition. 

• Fernando Noronha. —During our short visit at this and 
the four following islands, I observed very little worthy of 
description. Fernando Noronha is situated in the Atlantic 
Ocean, in Lat. 3° 50' S., and 230 miles distant from the coast 
of South America. It consists of several islets, together 
nine miles in length by three in breadth. The whole seems 
to be of volcanic origin ; although there is no appearance of 
any crater, or of any one central eminence. The most 
remarkable feature is a hill 1000 feet high, of which the 
upper 400 feet consist of a precipitous, singularly-shaped 
pinnacle, formed of columnar phonolite, containing numerous 
crystals of glassy feldspar, and a few needles of hornblende. 
From the highest accessible point of this hill, I could distin¬ 
guish in different parts of the group several other conical 
hills, apparently of the same nature. At 8t. Helena there 
are siuiilur, great, conical, protuberant masses of phonolite, 
nenrly 1000 feet in height, which have been formed by tho 
injection of fluid feldspathic lava into yielding strata. If 
this hill has had, as is probable, a similar origin, denudation 
has been here effected on an enormous scale. Near the 
base of this hill, I observed beds of white tuff, intersected 
by numerous dikes, some of amygdaloidal basalt and others 
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of trachyte; and beds of slaty phonolite with the planes 
of cleavage directed N. W, and 8. E. Parts of this rock, 
where the crystals were scanty, closely resembled common 
day-slate, altered by the contact of a trap-dike. The lami¬ 
nation of rocks, which undoubtedly have once been fluid, ap¬ 
pears to me a subject well deserving attention. On the 
beach there were numerous fragments of compact basalt, 
of which rock, a distant facade of columns seemed to be 
formed. 

Ttrceira in the Azores .—The central parts of this island 
consist of irregularly rounded mountains of no great eleva¬ 
tion, composed of trachyte, which closely resembles in 
general character the trachyte of Ascension, presently to be 
described. This formation is in many parts overlaid, in the 
usual order of superposition, by streams of basaltic lava, 
which near the coast compose nearly the whole surface. The 
course which these streams have followed from their craters, 
can often be followed by the eye. The town of Angra is 
overlooked by a crateriform hill, (Mount Brazil) entirely 
built of thin strata of fine-grained, harsh, brown-coloured 
tuff. The upper beds are seen to overlap the basaltic 
streams, on which the town stands. This hill is almost iden¬ 
tical in structure and composition with numerous crater- 
formed hills in the Galapagos Archipelago. 

Effects of steam on the trachytic rocks .—In the central part 
of the island there is a spot, where steam is constantly issu¬ 
ing in jets from the bottom of a small ravine-like hollow, 
which has no exit, and which abuts ngainst a range of 
trachytic mountains. The steam is emitted from several 
irregular fissures: it is scentless, soon blackens iron, and is 
of much too high a temperature to he endured by the hand. 
The manner in which the solid trachyte is changed on the 
borders of these orifices is curious: first, the base becomes 
earthy, with rial freckles evidently due to the oxidation of 
particles of iron; then it becomes soft; and lastly, even the 
crystals of glassy feldspar yield to the dissolving agent. 
After the mass is converted into clay, the oxide of iron seems 
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to be entirely removed from some parts, which are left per¬ 
fectly white, whilst in other neighbouring parts, which are of 
the brightest red colour, it seems to be deposited in greater 
quantity; some other masses are marbled with the two dis¬ 
tinct colours. Portions of the white clay, now that they are 
dry, cannot be distinguished by the eye from the finest pre¬ 
pared chalk; and when placed between the teeth they feel 
equally soft-grained; the inhabitants use this substance for 
white-washing their houses. The cause of the iron being dis¬ 
solved in one part, and close by, being again deposited, is 
obscure; but the fact has been observed in several other 
places.* In some half-decayed specimens, I found small, 
globular, aggregations of yellow hyalite, resembling gum- 
arabic, which no doubt had been deposited by the steam. 

As there is no escape for the rain-water, which trickles 
down the sides of the ravine-like hollow, whence the steam 
issues, it must all percolate downwards through the fissures 
at its bottom. Some of the inhabitants informed me, that it 
was on record that flames (some luminous appearance ?) had 
originally proceeded from these cracks, and that the flames 
had been succeeded by the steam; but I was not able to 
ascertain how long this was ago, or anything certain on the 
subject. When viewing the spot, I imagined that the injec¬ 
tion of a large mass of rock, like the cone of phonolite at 
Fernando Noronlia, in a semi-fluid state, by arching the 
surface might have caused a wedge-shaped hollow with 
cracks at the bottom, and that the rain-water percolating to 
the neighbourhood of the heated mass, would during many 
succeeding years be driven back in the form of steam. 

Tahiti ( Otaheite ).—I visited only a part of the north¬ 
western side of this island, and this part is entirely composed 

• Spallanzani, Doloinieu and Hoffman have described similar cases in 
the Italian volcanic islands. Dolomieu says the iron at the Panza 
Islands is redeposited in the form of veins (p. 86, Mimoire sur les Isles 
Ponces). These authors likewise believe that the steam deposits silica: 
it is now experimentally known, that vapour of a high temperature is 
able to dissolve silica. 
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of volcanic rocks. Near the coast there are several varieties 
of basalt, some abounding with large crystals of augite and 
tarnished olivine, others compact and earthy,—some slightly 
vesicular, and others occasionally amygdaloidal. These 
rocks are generally much decomposed, and to my surprise, I 
found in several sections, that it was impossible to distinguish, 
even approximately, the line of separation between the 
decayed lava and the alternating beds of tuff. Since the 
specimens have become dry, it is rather more easy to distin¬ 
guish the decomposed igneous rocks, from the sedimentary 
tuffs. This gradation in character between rocks having 
such widely different origins, may I think be explained by 
the yielding under pressure of the softened sides of the vesi¬ 
cular cavities, which in many volcanic rocks occupy a large 
proportion of their bulk. As the vesicles generally increase 
in size and number in the upper parts of a stream of 
lava, so would the effects of their compression increase; the 
yielding, moreover, of each lower vesicle must tend to disturb 
all the softened matter above it. Hence we might expect to 
trace a perfect gradation from an unaltered crystalline rock 
to one in which all the particles (although originally forming 
part of the same solid mass) had undergone mechanical dis¬ 
placement ; and such particles could hardly be distinguished 
from others of similar composition, which had been deposited 
as sediment. As lavas are sometimes laminated in their 
upper parts, even horizontal lines, appearing like those of 
aqueous deposition, could not in all cases be relied on as a 
criterion of sedimentary origin. From these considerations 
it is not surprising, that formerly many geologists believed in 
real transitions from aqueous deposits, through wacke, into 
igneous traps. 

In the valley of Tia-auru, the commonest rocks are basalts 
with much olivine, and in some cases almost composed of 
large crystals of augite. I picked up some specimens, with 
much glassy feldspar, approaching in character to trachyte. 
There were also many large blocks of vesicular basalt, with 
the cavities beautifully lined with chabasie (?), and radiating 
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bundles of mesotype. Some of these specimens presented n 
curious appearance, owing to a number of the vesicles being 
half tilled up with a white, soft, earthy mesotypic mineral, 
which intumesccd under the blow-pipe in a remarkable man¬ 
ner. As the upper surfaces in all the half-tilled cells arc 
exactly parallel, it is evident, that this substance has sunk to 
the bottom of each cell from its weight. Sometimes, however, 
it entirely fills the cells. Other cells are either quite filled, 
or lined, with small crystals, apparently of chabasic; these 
crystals, also, frequently line the upper half of the cells 
partly filled with the earthy mineral, as well as the upper 
surface of this substance itself, in which case the two minerals 
appear to blend into each other. I have never seen any 
other amygdaloid * with the cells half filled in the manner 
hero described; and it is difficult to imagine the causes 
which determined the earthy mineral to sink from its gravity 
to the bottoms of the cells, and the crystalline mineral to 
adhere in a coating of equal thickness round the sides of 
the cells. 

The basaltic strata on the sides of the valley, are gently 
inclined seaward, and I nowhere observed any sign of dis¬ 
turbance ; the strata are separated from each other by thick, 
compact beds of conglomerate, in which the fragments are 
large, some being rounded, but most angular. From the 
character of these beds, from the compact and crystalline 
condition of most of the lavas, and from the nature of the 
infiltrated minerals, I was led to conjecture that they had 
originally flowed beneath the sea. This conclusion agrees 
with tho fact, that the Rev. W. Ellis found marine remains 
at a considerable height, which ho believes were interstratified 
with volcanic matter, as is likewise described to be the case 
by Messrs. Tyerman and Bennett at Hualieine, an island in 

• MacCulloch, however, has described and given a plate of (Gcolog. 
Tram. 1st Series, vol. iv. p. 225) a trap rock, with cavities filled up 
horizontally with quartz and chalcedony. The upper halves of these cavi¬ 
ties are often filled by layers, which follow each irregularity of the sur¬ 
face, and by little depending stalactites of the same siliceous substances. 
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this same archipelago. Mr. Stutchbury also discovered near 
the summit of one of the loftiest mountains of Tahiti, at the 
height of several thousand feet, a stratum of semi-fossil coral. 
None of these remains have been specifically examined. On 
the coast, where masses of coral-rock would have afforded 
the clearest evidence, I looked in vain for any signs of recent 
elevation. For references to the above authorities, and for 
more detailed reasons for not believing that Tahiti has been 
recently elevated, I must refer to my volume (p. 138) on the 
Structure and Distribution of Coral Reefs. 

Mauritius .—Approaching this island on the northern or 
north-western side, a curved chain of bold mountains, sur¬ 
mounted by rugged pinnacles, is seen to rise from a smooth 
border of cultivated land, which gently slopes down to the 
coast. At the first glance, one is tempted to believe that the 
sea lately reached the base of these mountains, and upon 
examination this view, at least with respect to the inferior 
parts of the border, is found to be perfectly correct. Several 
authors* have described masses of upraised coral-rock round 
the greater part of the circumference of the island. Between 
Tamarin Bay and the Great Black River, I observed, in com¬ 
pany with Capt. Lloyd, two hillocks of coral-rock, formed in 
their lower part of hard calcareous sandstone, and in their upper 
of great blocks, slightly aggregated, of Astrsea and Madrepora, 
and of fragments of basalt; they were divided into beds dipping 
seaward, in one case at an angle of 8°, and in the other at 
18°; they had a water-worn appearance, and they rose 
abruptly from a smooth surface, strewed with rolled debris of 
organic remains, to a height of about twenty feet. The 
Officier du Roi, in his most interesting tour in 1768 round 
the island, has described masses of upraised coral-rocks, still 

• Captain Carmichael, in Hooker’s Bot. Misc. vol. ii. p. 301. Cap¬ 
tain Lloyd has lately, in the Proceedings of the Geological Society 
(vol. iii. p. 317), described carefully some of these masses. In the 
“ Voyage & l’Isle de France par an Officier du Roi,” many interesting 
facts are given on this subject. Consult also “ Voyage aux Quatre Isles 
d’Afrique, par M. Bory St. Vincent." 
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retaining that moat-like structure (p. 54 of my volume on 
Coral-Reefs) which is characteristic of the living reefs. On 
the coast northward of Port Louis, I found the lava con¬ 
cealed for a considerable space inland, by a conglomerate of 
corals and shells, like those on the beach, but in parts con¬ 
solidated by red ferruginous matter. M. Bory St. Vincent has 
described similar calcareous beds over nearly the whole of 
the plain of Pamplemousses. Near Port Louis, when turning 
over some large stones, which lay in the bed of a stream at 
the head of a protected creek, and at the height of some 
yards above the level of spring-tides, I found several shells 
of serpula still adhering to their under sides. 

The jagged mountains near Port Louis rise to a height 
of between 2000 and 3000 feet: they consist of strata of 
basalt, obscurely separated from each other by firmly aggre¬ 
gated beds of fragmentary matter ; and they are intersected 
by a few vertical dikes. The basalt in some parts abounds 
with large crystals of augite and olivine, and is generally 
compact. The interior of the island forms a plain, raised 
probably about a thousand feet above the level of the sea, 
and composed of streams of lava which have flowed round 
and between the rugged basaltic mountains. These more 
recent lavas are also basaltic, but less compact, and some of 
them abound with feldspar, so that they even fuse into a 
pale coloured glass. On the banks of the Great River, a 
section is exposed nearly 500 feet deep, worn through 
numerous thin sheets of the lava of this series, which are 
separated from each other by beds of scoria;. They seem to 
have been of subaerial formation, and to have flowed from 
several points of eruption on the central platform, of which 
the Piton du Milieu is said to be the principal one. There are 
also several volcanic cones, apparently of this modern period, 
round the circumference of the island, especially at the 
northern end, where they form separate islets. ‘ 

The mountains composed of the more com pact and crystal¬ 
line basalt, form the main skeleton of the island. M. Bailly* 
* Voyage aux Terres Australes, tom. i. p. 54. 
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states that they all “se development autour d’elle cornrnc 
unc ceinturc d’ immense* remparts, toutes affectant une pente 
plus ou moins inelinee vers le rivage de la mer, tandis au 
contraire, que vers le centre de 1’ile elles pr£sentent une 
coupe abrupte, et souvent taillee il pic. Toutes ces montagnes 
sont formecs de couches paralltiles inclinces du centre de 
l'lle vers la mer.” These statements have been disputed, 
though not in detail, by M. Quoy, in the voyage of Freycinet. 
As far as my limited means of observation went, I found 
them perfectly correct.* The mountains on the N.VV. side of 
the island, which I examined, namely, La Pouce, Peter 
Botts, Corps de Garde, Les Mamelles, and apparently 
another further southward, have precisely the external shape 
and stratification described by M. Bailly. They form about 
a quarter of his girdle of ramparts. Although these moun¬ 
tains now stand quite detached, being separated from each 
other by breaches, even several miles in width, through 
which deluges of lava have flowed from the interior of the 
island; nevertheless, seeing their close general similarity, 
one must feel convinced that they originally formed parts of 
one continuous mass. Judging from the beautiful map of 
the Mauritius, published by the Admiralty from a French 
MS., there is a range of mountains (M. Bamboo) on the 
opposite side of the island, which correspond in height, 
relative position, and external form with those just described. 
Whether the girdle was ever complete may well be doubted; 
but from M. Bailly's statements, and my own observations, 
it may be safely concluded that mountains with precipitous 
inland flanks, and composed of strata dipping outwards, once 
extended round a considerable portion of the circumference 
of the island. The ring appears to have been oval and of 
vast size; its shorter axis, measured across from the inner 
sides of the mountains near Port Louis and those near 
Grand Port, being no less than thirteeen geographical miles 
in length. M. Bailly boldly supposes that this enormous 
* M. Lesson, in his account of this island, in the voyage of the Co- 
quille, seems to follow M. Bailly's views. 
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gulf, which lias since been filled up to a great extent by 
streams of modern lava, was formed by the sinking in of the 
whole upper part of one great volcano. 

It is singular in how many respects those portions of St. 
Jago and of Mauritius which I visited, agree in their geolo¬ 
gical history. At both islands, mountains of similar external 
form, stratification, and (at least in their upper beds) compo¬ 
sition, follow in a curved cliain the coast-line. These moun¬ 
tains in each case appear originally to have formed parts of 
one continuous mass. The basaltic strata of which they are 
composed, from their compact and crystalline structure, 
seem, when contrasted with the neighbouring basaltic 
streams of subaerial formation, to have flowed beneath the 
pressure of the sea, and to have lieen subsequently elevated. 
We may suppose that the wide breaches between the moun¬ 
tains, were in both cases worn by the waves, during their gra¬ 
dual elevation,—of which process, within recent times, there is 
abundant evidence on the coast-land of both islands. At both, 
vast streams of more recent basaltic lavas have flowed from 
the interior of the island, round and between the ancient 
basaltic hills; at both, moreover, recent cones of eruption 
are scattered around the circumference of the island; but at 
neither have eruptions taken place within the period of 
history. As remarked in the last chapter, it is probable that 
these ancient basaltic mountains, which resemble (at least in 
many respects) the basal and disturbed remnants of two 
gigantic volcanos, owe their present form, structure, and 
position, to the action of similar causes. 

.St. Paul's Hocks .—This small island is situated in the 
Atlantic Ocean, nearly one degree north of the equator, and 
540 miles distant from South America, in 29° 15' west lon¬ 
gitude. Its highest point is scarcely fifty feet above the level 
of the sea; its outline is irregular, and its entire circumfer¬ 
ence barely three-quarters of a mile. This • little point 
of rock rises abruptly out of the ocean; and except on 
its western side, soundings were not obtained, even at the 
short distance of a quarter of a mile from its shore. It is 
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not of volcanic origin; and this circumstance, which is the 
most remarkable point in its history (as will hereafter be 
referred to), properly ought to exclude it from the present 
volume. It is composed of rocks, unlike any which I have 
met with, and which I cannot characterize by any name, and 
must therefore describe. 

The simplest, and one of the most abundant kinds, is 
a very compact, heavy, greenish-black rock, having an 
angular, irregular fracture, with some points just hard 
enough to scratch glass, and infusible. This variety passes 
into others of paler green tints, less hard, but with a more 
crystalline fracture, and translucent on their edges; and 
these are fusible into a green enamel. Several other vari¬ 
eties are chiefly characterized, by containing innumerable 
threads of dark-green serpentine, and by having calcareous 
matter in their interstices. These rocks have an obscure, con- 
cretionary^structure, and are full of variously-coloured angular 
pseudo fragments. These angular pseudo fragments consist 
of the first-described dark green rock, of a brown softer kind, 
of serpentine, and of a yellowish harsh stone, which, perhaps, 
is related to serpentine rock. There are other vesicular, 
calcareo-ferruginous, soft stones. There is no distinct 
stratification, but parts are imperfectly laminated ; and the 
whole abounds with innumerable veins, and vein-like masses, 
both small and large. Of these vein-like masses, some cal¬ 
careous ones, which contain minute fragments of shells, are 
clearly of subsequent origin to the others. 

A glossy incrustation .—Extensive portions of these rocks 
are coated by a layer of a glossy polished substance, with a 
pearly lustre and of a grayish white colour j it follows all 
the inequalities of the surface, to which it is firmly attached. 
When examined with a lens, it is found to consist of numer¬ 
ous exceedingly thin layers, their aggregate thickness being 
about the tenth of an inch. It is considerably harder than 
calcareous spar, but can be scratched with a knife; under 
the blow-pipe it scales off, decrepitates, slightly blackens, 
emits a fetid odour, and becomes strongly alkaline : it does 
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not effervesce in acids.* I presume this substance has been 
deposited by water, draining from the birds’ dung, with which 
the rocks are covered. At Ascension, near a cavity in the 
rocks, which was filled with a laminated mass of infiltrated 
birds' dung, I found some irregularly-formed, stalactitical 
masses of apparently the same nature. These masses when 
broken, had an earthy texture, but on their outsides, and 
especially at their extremities, they were formed of a pearly 
substance, generally in little globules, like the enamel of 
teeth, but more translucent, and so hard as just to scratch 
plate-glass. This substance slightly blackens under the 
blow-pipe, emits a bad smell, then becomes quite white, 
swelling a little, and fuses into a dull white enamel; it does 
not become alkaline; nor does it effervesce in acids. The 
whole mass had a collapsed appearance, as if in the forma¬ 
tion of the hard glossy crust, the whole had shrunk much. 
At the Abrolhos Islands on the coast of Brazil, where also 
there is much birds’ dung, I found a great quantity of a 
brown, arborescent substance adhering to some trap-rock. 
In its arboresent form, this substance singularly resembles 
some of the branched species of Nullipora. Under the 
blow-pipe, it behaves like the specimens from Ascension; but 
it is less hard and glossy, aud the surface has not the shrunk 
appearance. 

• In my Journal I have described this substance; I then believed 
that it was an impure phosphate of lime. 
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CHAPTER III. 

ASCENSION. 

Basaltic lavas—Numerous craters truncated on the same side—Singular 
structure of volcanic bombs—Aeriform explosions—Ejected granitic frag¬ 
ments — Trachytic rocks—Singular veins—Jasper, its manner of forma¬ 
tion—Concretions in pumiceous tuff—Calcareous deposits and f candes¬ 
cent incrustations on the coast—Remarkuble laminated beds, alternating 
with, and passing into obsidian—Origin of obsidian—Lamination of 
volcanic rocks. 

This island is situated in the Atlantic ocean, in lat. 8° S. 
long. 14° W. It has the form of an irregular triangle, (see 
accompanying map,) each side being about six miles in 
length. Its highest point is 2,870 feet* above the level of 
the sea. The whole is volcanic, and, from the absence of 
proofs to the contrary, I believe of subaerial origin. The 
fundamental rock is everywhere of a pale colour, generally 
compact, and of a feldspathic nature. In the S. E. portion 
of the island, where the highest land is situated, well charac¬ 
terized trachyte, and other congenerous rocks of that varying 
family, occur. Nearly the entire circumference is covered up 
by black and rugged streams of basaltic lava, with here and 
there a hill or single point of rock (one of which near the 
sea-coast, north of the Fort, is only two or three yards across) 
of the trachyte still remaining exposed. 

Basaltic rocks. — The overlying basaltic lava is in some 
parts extremely vesicular, in others little so; it is of a 
black colour, but sometimes contains crystals of glassy 
feldspar, and seldom much olivine. These streams appear 

• Geographical Journal, vol. v. p. 243. 
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to have possessed singularly little fluidity; their side walls 
and lower ends being very steep, and even as much as between 
twenty and thirty feet in height. Their surface is extra¬ 
ordinarily rugged, and from a short distance appears as if 
studded with small craters. These projections consist of 
broad, irregularly conical, hillocks, traversed by fissures, 
and composed of the same unequally scoriaceous basalt 
with the surrounding streams, but having an obscure ten¬ 
dency to a columnar structure; they rise to a height between 
ten and thirty feet above the general surface, and have been 
formed, as I presume, by the heaping up of the viscid lava 
at points of greater resistance. At the base of several of 
these hillocks, and occasionally likewise on more level parts, 
solid ribs, composed of angulo-globular masses of basalt, 
resembling in size and outline arched sewers or gutters of 
brickwork, but not being hollow, project between two or 
three feet above the surface of the streams; what their 
origin may have been, I do not know. Many of the super¬ 
ficial fragments from these basaltic streams, present singu¬ 
larly convoluted forms; and some specimens could hardly 
be distinguished from logs of dark-coloured wood without 
their bark. 

Many of the basaltic streams can be traced, either to 
points of eruption at the base of the great central mass of 
trachyte, or to separate, conical, red-coloured hills, which 
are scattered over the northern and western borders of the 
island. Standing on the central eminence, I counted 
between twenty and thirty of these cones of eruption. The 
greater number of them had their truncated summits cut off 
obliquely, and they all sloped towards the S.E., whence the 
trade-wind blows.* This structure no doubt has been 
caused, by the ejected fragments and ashes being always 
blown, during eruptions, in greater quantity towards one 

* M. Lesson, in the Zoology of the Voyage of the Coquillc (p. 490), 
has observed this fact Mr. Hennah (Geolog. Proceedings, 1835, p. 189) 
further remarks, that the most extensive beds of ashes at Ascension 
invariably occur on the leeward side of the island. 
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side, than towards the other. M. Moreau de .Tonnes has 
wade a similar observation with respect to the volcanic ori¬ 
fices in the West Indian islands. 

Volcanic bombs .—These occur in great numbers strewed on 
the ground, and some of them lie at considerable distances 
from any points of eruption. They vary in size from that of 
an apple, to that of a man’s body; they are either spherical 
or pear-shaped, or with the hinder part (corresponding to 
the tail of a comet), irregular, studded with projecting 
points, and even concave. Their surfaces are rough and 
fissured with branching cracks; their internal structure is 
either irregularly scoriaceous and compact, or it presents a 
symmetrical and very curious appearance. An irregular 
segment of a bomb, of this latter kind, of which I found 
several, is accurately represented in the accompanying 
woodcut. Its size was about that of a man's head. 



The whole interior is coarsely cellular; the cells averaging 
in diameter about the tenth of an inch; but nearer the outside 
they gradually decrease in size. This part is succeeded by a 
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well-defined shell of compact lava, having a nearly uniform 
thickness of about the third of an inch ; and the shell is 
overlaid by a somewhat thicker coating of finely cellular 
lava (the cells varying from the fiftieth to the hundredth of 
an inch in diameter), which forms the external surface: the 
lino separating the shell of compact lava from the outer 
scoriaceous crust is distinctly defined. This structure is 
very simply explained, if we suppose a mass of viscid, scori- 
aceous matter, to be projected with a rapid, rotatory motion 
through the air; for whilst the external crust, from cooling, 
became solidified (in the state we now see it), the centri¬ 
fugal force, by relieving the pressure in the interior parts of 
the bomb, would allow the heated vapours to expand their 
cells; but these being driven by the same force against the 
already-hardened crust, would become, the nearer they were 
to this part, smaller and smaller or less expanded, until 
they became packed into a solid, concentric shell. As we 
know that chips from a grindstone* can be flirted off, when 
made to revolve with sufficient velocity, we need not doubt 
that the centrifugal force would have power to modify the 
structure of a softened bomb, in the manner here supposed. 
Geologists have remarked, that the external form of a bomb 
at once bespeaks the history of its aerial course, and we now 
see that the internal structure can speak, with almost equal 
plainness, of its rotatory movement. 

M. Bory St. Vincentf has described some balls of lava 
from the Isle of Bourbon, which have a closely similar 
structure; his explanation, however (if I understand it 
rightly), is very different from that which I have given ; for 
he supposes that they have rolled, like snow-balls, down the 
sides of the crater. M. Beudant.j; also, has described some 
singular little balls of obsidian, never more than six or eight 
inches in diameter, which he found strewed on the surface of 
the ground: their form is always oval; sometimes they arc 
• Nichol's Architecture of the Heavens, 
t Voyage aux Quatre Isles d’Afrique, tom. i. p. 222. 

I Voyage en Hongrie, tom. ii. p. 214. 
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much swollen in the middle, and even spindle-shaped: their 
surface is regularly marked with concentric ridges and fur¬ 
rows, all of which on the same ball are at right angles to 
one axis: their interior is compact and glassy. M.Beudant 
supposes that masses of lava, when soft, were shot into the 
air, with a rotatory movement round the same axis, and that 
the form and superficial ridges of the bombs were thus pro¬ 
duced. Sir Thomas Mitchell has given me what at first ap¬ 
pears to be the half of a much flattened oval ball of obsidian ; 
it has a singular artificial-like appearance, which is well re¬ 
presented (of the natural size) in the accompanying woodcut. 


■tile view of the sumo object. 

It was found in its present state, on a great sandy plain be¬ 
tween the rivers Darling and Murray, in Australia, and at 
the distance of several hundred miles from any known vol¬ 
canic region. It seems to have been embedded in some 
reddish tufaceous matter; and may have been transported 
either by the aborigines or by natural means. The external 
saucer consists of compact obsidian, of a bottle-green colour, 
and is filled with finely-cellular black lava, much less trans¬ 
parent and glassy than the obsidian. The external surface 
is marked with four or five, not quite, perfect ridges, which 
are represented rather too distinctly in the woodcut. Here 
then we have the external structure described by M. Beu- 
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dant, and the internal cellular condition of the bombs from 
Ascension. The lip of the saucer is slightly concave, exactly 
like the margin of a soup-plate, and its inner edge overlaps a 
little the central, cellular lava. This structure is so symme¬ 
trical round the entire circumference, that one is forced to 
suppose that the bomb burst during its rotatory course, be¬ 
fore being quite solidified, and that the lip and edges were 
thus slightly modified and turned inwards. It may be re¬ 
marked that the superficial ridges are in planes, at right 
angles to an axis, transverse to the longer axis of the flattened 
oval: to explain this circumstance, we may suppose that 
when the bomb burst, the axis of rotation changed. 

Aeriform explosions .—The flanks of Green Mountain and 
the surrounding country, are covered by a great mass, some 
hundred feet in thickness, of loose fragments. The lower 
beds generally consist of fine-grained, slightly consolidated 
tufts,* and the upper beds of great loose fragments, with alter¬ 
nating finer beds.-f- One white ribbon-like layer of de¬ 
composed, pumiceous breccia, was curiously bent into deep 
unbroken curves, beneath each of the larger fragments in 
the superincumbent stratum. From the relative position of 
these beds, I presume that a narrow-mouthed crater, standing 
nearly in the position of Green Mountain, like a great air- 
gun, shot forth, before its final extinction, this vast accumu¬ 
lation of loose matter. Subsequently to this event, con- 

* Some of this poperino, or tuff, is sufficiently hard not to be broken 
by the greatest force of the fingers. 

t On the northern side of the Green Mountain a thin seam, about 
an inch in thickness, of compact oxide of iron extends over a con¬ 
siderable area; it lies conformably in the lower part of the stratified 
mass of ashes and fragments. This substance is of a reddish-brown 
colour, with an almost metallic lustre; it is not magnetic, but becomes 
so, after having been heated under the blow-pipe, by which it is black¬ 
ened and partly fused. This scam of compact stone, by intercepting 
the little rain-water which falls on the island, gives rise to a small 
dripping spring, first discovered by Dampier. It is the only fresh-water 
on the island, so that the possibility of its being inhabited, has entirely 
depended on the occurrence of this ferruginous layer. 


40 


ASCENSION. 


[CHAP. III. 


siderablc dislocations have taken place, and an oval circus 
has been formed by subsidence. This sunken space lies at 
the north-eastern foot of Green Mountain, and is well repre¬ 
sented in the accompanying map. Its longer axis, which 
is connected with a N. E. and S. W. line of fissure, is three- 
fifths of a nautical mile in length; its sides are nearly 
perpendicular, except in one spot, and about 400 feet in 
height; they consist in the lower part, of a pale basalt with 
feldspar, and in the upper part, of the tutf and loose ejected 
fragments; the bottom is smooth and level, and under almost 
any other climate, a deep lake would have been formed here. 
From the thickness of the bed of loose fragments, with 
which the surrounding country is covered, the amount of 
aeriform matter, necessary for their projection, must have 
been enormous; hence we may suppose it probable, that after 
the explosions, vast subterranean caverns were left, and that 
the falling in of the roof of one of these, produced the hollow 
here described. At the Galapagos Archipelago, pits of a 
similar character, but of a much smaller size, frequently 
occur at the bases of small cones of eruption. 

Ejected granitic fragment s .—In the neighbourhood of Green 
Mountain, fragments of extraneous rock are not unfrequently 
found embedded in the midst of masses of scoriie. Lieut. 
Evans, to whose kindness I am indebted for much informa¬ 
tion, gave me several specimens, and I found others myself. 
They nearly all have a granitic structure, are brittle, harsh 
to the touch, and apparently of altered colours. First, a 
white syenite, streaked and mottled with red; it consists of 
well crystallized feldspar, numerous grains of quartz, and 
brilliant, though small, crystals of hornblende. The feldspar 
and hornblende in this and the succeeding cases, iiavo been 
determined by the reflecting goniometer, and the quartz by 
its action under the blow-pipe. The feldspar in these ejected 
fragments, like the glassy kiud in the trachyte, is from its 
cleavage a potash-feldspar. Secondly, a brick-red mass of 
feldspar, quartz, and small dark patches of a decayed 
mineral; one minute particle of which, I was able to ascer- 
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tain by its cleavage, to be hornblende. Thirdly, a mass of 
confusedly crystallized white feldspar, with little nests of a 
dark coloured mineral, often carious, externally rounded, 
having a glossy fracture, but no distinct cleavage: from 
comparison with the second specimen, I have no doubt that 
it is fused hornblende. Fourthly, a rock, which at first 
appears a simple aggregation of distinct and large-sized 
crystals of dusky-coloured Labrador feldspar but in their 
interstices there is some white granular feldspar, abundant 
scales of mica, a little altered hornblende, and, as I believe, 
no quartz. I have described these fragments in detail, 
because it is rare + to find granitic rocks ejected from vol¬ 
canos with their minerals unchanged, as is the case with the 
first specimen, and partially with the second. One other 
large fragment, found in another spot, is deserving of notice; 
it is a conglomerate, containing small fragments of granitic, 
cellular, and jaspery rocks, and of homstone porphyries, 
embedded in a base of wacke, threaded by numerous, thin 

• Professor Miller has been so kind as to examine this mineral. He 
obtained two good cleavages of 86° 30' and 86° 50”. The mean of 
several, which I made, was 86° 30'. Prof. Miller states that these 
crystals, when reduced to a fine powder, are soluble in hydrochloric 
acid, leaving some undissolved silex behind; the addition of oxalate of 
ammonia gives a copious precipitate of lime. He further remarks, that 
according to Von Kobell, anorthite (a mineral occurring in the ejected 
fragments at Mount Somna) is always white and transparent, so that if 
this be the case, these crystals from Ascension must be considered as 
Labrador feldspar. Prof. Miller adds, that he has seen an account, in 
•• Erdmann’s Journal fur technische Chemie," of a mineral ejected from 
a volcano, which had the external characters of Labrador feldspar, but 
differed in the analysis, from that given by mineralogists, of this mine¬ 
ral : the author attributed this difference to an error in the analysis of 
Labrador feldspar, which is very old. 

+ Daubeny, in his work on Volcanos (p. 386), remarks that this is 
the casej and Humboldt, in his Personal Narrative (vol. i. p. 236), 
says, “ In general, the masses of known primitive rockp, I mean those 
which perfectly resemble our granites, gneiss, and mica-slate, are 
very rare in lavas: the substances we generally denote by the name of 
granite, thrown out by Vesuvius, are mixtures of nepheline, mica, and 
pyroxene.” 


© The Complete Work of Charles Darwin Online 


42 


ASCENSION. 


[CHAP. HI. 


layers of a concretionary pitchstone passing into obsidian. 
These layers are parallel, slightly tortuous, and short; 
they thin out at their ends, and resemble in form, the layers 
of quartz in gneiss. It is probable that these small embedded 
fragments were not separately ejected, but were entangled in 
a fluid volcanic rock, allied to obsidian; and we shall pre¬ 
sently see that several varieties of this latter series of rock 
assume a laminated structure. 

Trachytic series of Rocks .—These occupy the more ele¬ 
vated and central, and likewise the south-eastern parts of the 
island. The trachyte is generally of a pale-brown colour, 
stained with small darker patches; it contains broken and 
bent crystals of glassy feldspar, grains of specular iron, and 
black microscopical points, which latter, from being easily 
fused, and then becoming magnetic, I presume are horn¬ 
blende. The greater number of the hills, however, are 
composed of a quite white, friable stone, appearing like 
a trachytic tuff. Obsidian, homstone, and several kinds of 
laminated feldspathic rocks, are associated with the trachyte. 
There is no distinct stratification ; nor could I distinguish a 
crateriform structure in any of the hills of this series. Con¬ 
siderable dislocations have taken place; and many fissures 
in these rocks are yet left open, or are only partially filled 
with loose fragments. Within the space,* mainly formed of 
trachyte, some basaltic streams have burst forth; and not 
far from the summit of Green Mountain, there is one stream 
of quite black, vesicular basalt, containing minute crystals of 
glassy feldspar, which have a rounded appearance. 

The soft white stone above-mentioned, is remarkable from 
its singular resemblance, when viewed in mass, to a sedi¬ 
mentary tuff: it was long before I could persuade myself 
that such was not its origin ; and other geologists have been 
perplexed by closely similar formations in trachytic regions. 

• This space is nearly included by a line sweeping round Oreen 
Mountain, and joining the hills, called the Weather l’ort Signal, Holy- 
head, and that denominated (improperly in a geological sense) “the 
crater of an old volcano.” 
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In two eases, this white earthy stone formed isolated hills; 
in a third, it was associated with columnar and laminated 
trachyte; but I was unable to trace an actual junction. It 
contains numerous crystals of glassy feldspar and black 
microscopical specks, and is marked with small darker 
patches, exactly as in the surrounding trachyte. Its basis, 
however, when viewed under the microscope, is generally 
quite earthy; but sometimes it exhibits a decidedly crystal¬ 
line structure. On the hill marked “Crater of an old 
volcano,” it passes into a pale greenish-gray variety, differ¬ 
ing only in its colour, and in not being so earthy; the 
passage was in one case effected insensibly; in another, it 
was formed by numerous, rounded and angular, masses of the 
greenish variety, being embedded in the white variety;—in 
this latter case, the appearance was very much like that of a 
sedimentary deposit, torn up and abraded, during the depo¬ 
sition of a subsequent stratum. Both these varieties are 
traversed by innumerable tortuous veins, (presently to be 
described,) which are totally unlike injected dikes, or indeed 
any other veins which I have ever seen. Both varieties 
include a few scattered fragments, large and small, of dark- 
coloured scoriaceous rocks, the cells of some of which are 
partially filled with the white earthy stone; they likewise 
include some huge blocks of a cellular porphyry.* These 
fragments project from the weathered surface, and per¬ 
fectly resemble fragments embedded in a true sedimentary 
tuff. But as it is known, that extraneous fragments of cellu¬ 
lar rock are sometimes included in columnar trachyte, in 
phonolite.t and in other compact lavas, this circumstance is 
not any real argument for the sedimentary origin of the white 
earthy stone.J The insensible passage of the greenish 

* The porphyry is dark-coloured j it contains numerous, often frac¬ 
tured, crystals of white opaque feldspar, also decomposing crystals of 
oxide of iron; its vesicles include masses of delicate, hair-like, crystals, 
apparently of analcime. 

t D'Anbuisson Trait6 de G£ognosie, tom. ii. p. 548. 

t Dr. Daubeny (on Volcanos, p. 180) seems to hnve been led to be- 
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variety into the white one, and likewise the more abrupt 
passage by fragments of the former being embedded in 
the latter, might result from slight differences in the compo¬ 
sition of the same mass of molten stone, and from the abrading 
action of one such part still fluid, on another part already 
solidified. The curiously formed veins have, I believe, 
been formed by silicious matter being subsequently segre¬ 
gated. But my chief reason for believing that these soft 
earthy stones, with their extraneous fragments, are not of 
sedimentary origin, is the extreme improbability of crystals 
of feldspar, black microscopical specks, and small stains of a 
darker colour, occurring in the same proportional numbers 
in an aqueous deposit, and in masses of solid trachyte. 
Moreover, as I have remarked, the microscope occasionally 
reveals a crystalline structure in the apparently earthy 
basis. On the other hand, the partial decomposition of such 
great masses of trachyte, forming whole mountains, is 
undoubtedly a circumstance of not easy explanation. 

Veins in the earthy trachytic masses .—These veins are ex¬ 
traordinarily numerous, intersecting in the most complicated 
manner both coloured varieties of the earthy trachyte: they 
are best seen on the flanks of the “ Crater of the old volcano.” 
They contain crystals of glassy feldspar, black microscopical 
specks and little dark stains, precisely as in the surrounding 
rock; hut the basis is very different, being exceedingly 
hard, compact, somewhat brittle, and of rather less easy fusibi¬ 
lity. The veins vary much, and suddenly, from the tenth of 
an inch to one inch in thickness; they often thin out, not 
only on their edges, but in their central parts, thus leaving 
round, irregular apertures; their surfaces are rugged. 

lieve that certain trachytic formations of Ischia and of the Puy de 
Ddme, which closely resemble these of Ascension, were of sedimentary 
origin, chiefly from the frequent presence in them “ of scoriform por¬ 
tions, different in colour from the matrix.’’ Dr. Daubeny adds, that on 
the other hand, Brocchi, and other eminent geologists, have considered 
these beds as earthy varieties of trachyte j he considers the subject 
deserving of further attention. 
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They are inclined at every possible angle with the horizon, 
or are horizontal; they are generally curvilinear, and often 
interbranch one with another. From their hardness they 
withstand weathering, and projecting two or three feet above 
the ground, they occasionally extend some yards in length: 
these plate-like veins, when struck, emit a sound, almost 
like that of a drum, and they may be distinctly seen to 
vibrate; their fragments, which are strewed on the ground, 
clatter like pieces of iron, when knocked against each other. 
They often assume the most singular forms ; I saw a 
pedestal of the earthy trachyte, covered by a hemispherical 
portion of a vein, like a great umbrella, sufficiently large 
to shelter two persons. I have never met with, or seen de¬ 
scribed, any veins like these; but in form they resemble the 
ferruginous seams, due to some process of segregation, occur¬ 
ring not uncommonly in sandstones,—for instance, in the 
New Red sandstone of England. Numerous veins of jasper 
and of siliceous sinter, occurring on the summit of this same 
hill, show that there has been some abundant source of 
silica, and as these plate-like veins differ from the trachyte, 
only in their greater hardness, brittleness, and less easy fusi¬ 
bility, it appears probable that their origin is due to the 
segregation or infiltration of siliceous matter, in the same 
manner as happens with the oxides of iron in many sedi¬ 
mentary rocks. 

Siliceous sinter and jasper .—The siliceous sinter is either 
quite white, of little specific gravity, and with a somewhat 
pearly fracture, passing into pinkish pearly quartz; or it is 
yellowish white, with a harsh fracture, and it then contains 
an earthy powder in small cavities. Both varieties occur, 
either in large irregular masses in the altered trachyte, 
or in seams included in broad, vertical, tortuous, irregular 
veins of a compact, harsh, stone of a dull red colour, 
appearing like a sandstone. This stone, however, is only 
altered trachyte; and a nearly similar variety, but often 
honeycombed, sometimes adheres to the projecting plate¬ 
like veins, described in the last paragraph. The jasper 
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is of an oclire yellow or red colour; it occurs in large 
irregular masses, and sometimes in veins, both in the altered 
trachyte and in an associated mass of scoriaceous basalt. 
The cells of the scoriaceous basalt are lined or filled with 
fine, concentric layers of chalcedony, coated and studded 
with bright-red oxide of iron. In this rock, especially in 
the rather more compact parts, irregular angular patches 
of the red jnsper are included, the edges of which insensibly 
blend into the surrounding mass ; other patches occur 
having an intermediate character between perfect jasper 
and the ferruginous, decomposed, basaltic base. In these 
patches, and likewise in the large vein-like masses of jasper, 
there occur little rounded cavities, of exactly the same 
size and form with the air-cells, which in the scoriaceous 
basalt are filled and lined with layers of chalcedony. 
Small fragments of the jasper, examined under the micro¬ 
scope, seem to resemble the chalcedony with its colouring 
matter not separated into layers, but mingled in the siliceous 
paste, together with some impurities. I can understand 
these facts,—namely, the blending of the jasper into the 
semi-decomposed basalt,—its occurrence in angular patches, 
which clearly do not occupy pre-existing hollows in the 
rock,—and its containing little vesicles filled with chalcedony, 
like those in the scoriaceous lava,—only on the supposi¬ 
tion that a fluid, probably the same fluid which deposited 
the chalcedony in the air-cells, removed in those parts 
where there were no cavities, the ingredients of the basaltic 
rock, and left in their place, silica and iron, and thus pro¬ 
duced the jasper. In some specimens of silieified wood, I 
have observed, that in the same manner as in the basalt, the 
solid parts were converted into a dark-coloured homogeneous 
stone, whereas the cavities formed by the larger sap- 
vessels (which may be compared with the air-vesicles in the 
basaltic lava) and other irregular hollows, apparently pro¬ 
duced by decay, were filled with concentric layers of chal¬ 
cedony ; in this case, there can be little doubt that the 
same fluid deposited the homogeneous base and the chal- 
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cedonic layers. After these considerations, I cannot doubt, but 
that the jasper of Ascension may be viewed as a volcanic rock 
silicified, in precisely the same sense as this term is applied 
to wood, when silicified: we are equally ignorant of the 
means by which every atom of wood, whilst in a perfect 
state, is removed and replaced by atoms of silica, as we 
are of the means by which the constituent parts of a 
volcanic rock could be thus acted on. # I was led to 
the careful examination of these rocks, and to the con¬ 
clusion here given, from having heard the Rev. Professor 
Henslow express a similar opinion, regarding the origin 
in trap-rocks of many chalcedonies and agates. Sili¬ 
ceous deposits seem to be very general, if not of universal 
occurrence, in partially decomposed trachytic tuffs;+ and as 
these hills, according to the view above given, consist of 
trachyte softened and altered in situ, the presence of free 
silica in this case, may be added as one more instance to the 
list. 

Concretions in pumiceous tuff .—The hill, marked in the map 
“ Crater of an old volcano,” has no claims to this appellation, 
which I could discover, except in being surmounted by a 
circular, very shallow, saucer-like summit, nearly half a mile 
in diameter. This hollow has been nearly filled up with 

• Beudant (Voyage en Hongric, tom. iii. p. 502, 504) describes kid¬ 
ney-shaped masses of jasper-opal, which either blend into the surround¬ 
ing trachytic conglomerate, or are embedded in it like chalk-flints; and 
he compares them with the fragments of opalised wood, which are 
abundant in this same formation. Beudant, however, appears to have 
viewed the process of their formation, rather as one of simple infiltra¬ 
tion, than of molecular exchange j but the presence of a concretion, 
wholly different from the surrounding matter, if not formed in a pre¬ 
existing hollow, clearly seems to me to require, either a molecular or 
mechanical displacement of the atoms, which occupied the space after¬ 
wards filled by it. The jasper-opal of Hungary passes into chalcedony, 
and therefore in this case, as in that of Ascension, jasper seems to be 
intimately related in origin with chalcedony. 

t Beudant (Voyage Min. tom. iii. p. 507) enumerates cases in Hun¬ 
gary, Germany, Central France, Italy, Greece, and Mexico. 
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many successive sheets of ashes and scoriae, of different 
colours, and slightly consolidated. Each successive, saucer- 
shaped, layer crops out all round the margin, forming so 
many rings of various colours, and giving to the hill a fan¬ 
tastic appearance. The outer ring is broad, and of a white 
colour; hence it resembles a course round which horses have 
been exercised, and has received the name of the Devil's 
Riding School, by which it is most generally known. These 
successive layers of ashes must have fallen over the whole 
surrounding country, but they have all been blown away 
except in this one hollow, in which probably moisture accu¬ 
mulated, either during an extraordinary year when rain fell, 
or during the storms often accompanying volcanic eruptions. 
One of the layers of a pinkish colour, and chiefly derived 
from small, decomposed fragments of pumice, is remarkable, 
from containing numerous concretions. These are generally 
spherical, from half-an-inch to three inches in diameter; but 
they are occasionally cylindrical, like those of iron-pyrites in 
the chalk of Europe. They consist of a very tough, com¬ 
pact, pale-brown stone, with a smooth and even fracture. 
They are divided into concentric layers, by thin white par¬ 
titions, resembling the external superficies; six or eight of 
such layers are distinctly defined near the outside; but those 
toward the inside generally become indistinct, and blend into 
a homogeneous mass. I presume that these concentric layers 
were formed by the shrinking of the concretion, as it became 
compact. The interior part is generally fissured by minute 
cracks or septaria, which are lined, both by black, metallic, and 
by other white and crystalline specks, the nature of which 
I was unable to ascertain. Sonic of the larger concretions 
consist of a mere spherical shell, filled with slightly consoli¬ 
dated ashes. The concretions contain a small proportion 
of carbonate of lime: a fragment placed under the blow¬ 
pipe decrepitates, then _ whitens and fuses into a blebby 
enamel, but does not become caustic. The surrounding 
ashes do not contain any carbonate of lime ; hence the con¬ 
cretions have probably been formed, as is so often the case, 
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by the aggregation of this substance. I have not, met with 
any account of similar concretions; and considering their 
great toughness and compactness, their occurrence in a bed, 
which probably has been subjected only to atmospheric 
moisture, is remarkable. 

Formation of culcareous rocks on the sea-coast .—On several 
of the sea-beaches, there are immense accumulations of 
small, well-rounded particles of shells and corals, of white, 
yellowish, and pink colours, interspersed with a few volcanic 
particles. At the depth of a few feet, these are found 
cemented together into stone, of which the softer varieties 
are used for building ; there are other varieties, both coarse 
and fine-grained, too hard for this purpose : and I saw one 
mass, divided into even layers half-an-incli in thickness, 
which were so compact, that when struck with a hammer 
they rang like flint. It is believed by the inhabitants, that 
the particles become united in the course of a single year. 
The union is effected by calcareous matter; and in the most 
compact varieties, each rounded particle of shell and volcanic 
rock can be distinctly seen to be enveloped in a husk of 
pellucid carbonate of lime. Extremely few perfect shells 
are embedded in these agglutinated masses; and I liave 
examined even a large fragment under a microscope, without 
being able to discover the least vestige of striae or other 
marks of external form : this shows how long each particle 
must have been rolled about, before its turn came to be 
embedded and cemented.* One of the most compact 
varieties, when placed in acid, was entirely dissolved, with 
the exception of some flocculent animal matter; its sjtccific 
gravity was 2 - 63. The specific gravity of ordinary lime¬ 
stone varies from 2'6 to 2'75; pure Carrara marble was 
found by Sir H. De la Beche+ to be 2'7. It is remarkable 

• The eggs of the turtle being buried by the parent, sometimes be¬ 
come enclosed in the solid rock. Mr. Lyell has given a figure (Princi¬ 
ples of Geology, book iii. eh. 17-) of some eggs, containing the bones of 
young turtles, found thus entombed. 

t Researches in Theoretical Geology, p. 12. 
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that these rocks of Ascension, formed close to the surface, 
should be nearly as compact as marble, which has undergone 
the action of heat and pressure in the plutonic regions. 

The great accumulation of loose calcareous particles, lying 
on the beuch near the Settlement, commences in the month 
of October, moving towards the S.W., which, us I was in¬ 
formed by Lieut. Evans, is caused by a change in the pre¬ 
vailing direction of the currents. At this period the tidal 
rocks, at the S.W. end of the beach, where the calcareous 
sand is accumulating, and round which the currents sweep, 
become gradually coated with a calcareous incrustation, half- 
an-inch in thickness. It is quite white, compact, with some 
parts slightly spathose, and is firmly uttachcd to the rock. 
After a short time it gradually disappears, being either re¬ 
dissolved, when the water is less charged with lime, or more 
probably is mechanically abraded. Lieut. Evans has ob¬ 
served these facts, during the six years he has resided at 
Ascension. The incrustation varies in thickness in different 
years: in 1831 it was unusually thick. When I was there 
in July, there was no remnant of the incrustation ; but on a 
point of basalt, from which the quarrymen had lately re¬ 
moved a mass of the calcareous freestone, the incrustation 
was perfectly preserved. Considering the position of the 
tidal rocks, and the period at which they become coated, 
there can be no doubt, that the movement and disturbance 
of the vast accumulation of calcareous particles, many of 
them being partially agglutinated together, causes the waves 
of the sea to be so highly charged with carbonate of lime, 
that they deposit it on the first objects against which they 
impinge. I have been informed by Lieut. Holland, R.N., 
that this incrustation is formed on many purts of the coast, 
on most of which, 1 believe, there arc likewise great masses 
of comminuted shells. 

A frondesccnt calcareous incrustation .—In many respects 
this is a singular deposit; it coats throughout the year the 
tidal volcanic rocks, that project from the beaches com¬ 
posed of broken shells. Its general appearance is well re- 
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presented in the accompanying woodcut; but the fronds or 
discs, of which it is composed, are generally so closely 



crowded together as to touch. These fronds have their 
sinuous edges finely crenulated, and they project over their 
pedestals or supports; their upper surfaces are either slightly 
concave, or slightly convex; they are highly polished, and of 
a dark gray or jet black colour; their form is irregular, 
generally circular, and from the tenth of an inch to one inch 
and a-half in diameter ; their thickness, or amount of their 
projection from the rock on which they stand, varies much, 
about a quarter of an inch being perhaps most usual. The 
fronds occasionally become more and more convex, until 
they pass into botryoidal masses with their summits fissured ; 
when in this state, they are glossy and of an intense black, 
so as to resemble some fused metallic substance. I have 
shown the incrustation, both in this latter and in its ordinary 
state, to several geologists, but not one could conjecture its 
origin, except that perhaps it was of volcanic nature! 

The substance forming the fronds, has a very compact and 
often almost crystalline fracture; the edges being translu¬ 
cent, and hard enough easily to scratch calcareous spar. 
Under the blow-pipe it immediately becomes white, and 
emits a strong animal odour, like that from fresh shells. It 
e 2 
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is chiefly composed of carbonate of lime; when placed in 
muriatic acid it froths much, leaving a residue of sulphate of 
lime, and of an oxide of iron, together with a black powder, 
which is not soluble in heated acids. This latter substance 
seems to be carbonaceous, and is evidently the colouring 
matter. The sulphate of lime is extraneous, and occurs in 
distinct, excessively minute, lamellar plates, studded on the 
surfaces of the fronds, and embedded between the fine layers 
of which they are composed; when a fragment, is licnted in 
the blowpipe, these lamella* are immediately rendered visible. 
The original outline of the fronds may often be traced, either 
to a minute particle of shell fixed in a crevice of the rock, or 
to several cemented together; these first become deeply 
corroded, by the dissolving power of the waves, into sharp 
ridges, and then are coated with successive layers of the 
glossy, gray, calcareous incrustation. The inequalities of the 
primary support affect the outline of every successive layer, 
in the same manner as may often be seen in bezoar-stones, 
when an object like a nail forms the centre of aggregation. 
The crenulated edges, however, of the frond appear to be 
due to the corroding power of the surf on its own deposit, 
alternating with fresh depositions. On some smooth basaltic 
rocks on the coast of St, Jago, I found an exceedingly thin layer 
of brown calcareous matter, which under a lens presented a 
miniature likeness of the crenulated and polished fronds of 
Ascension; in this case a basis was not afforded by any pro¬ 
jecting extraneous particles. Although the incrustation at 
Ascension, is persistent throughout the year; yet from the 
abraded appearance of some parts, and from the fresh ap¬ 
pearance of other parts, the whole seems to undergo u round 
of decay and renovation, due probably to changes in the form 
of the shifting beach, and consequently in the action of the 
breakers: hence probably it is, that the incrustation never 
acquires a great thickness. Considering the position of the 
encrusted rocks in the midst of the calcareous beach, to¬ 
gether with its composition, I think there can be no doubt, 
that its origin is due to the dissolution and subsequent depo- 
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sition of the matter, composing the rounded particles of 
shells and corals.* From this source it derives its animal 
matter, which is evidently the colouring principle. The 
nature of the deposit, in its incipient stage, can often be well 
seen upon a fragment of white shell, when jammed between 
two of the fronds; it then appears exactly like the thinnest 
wash of a pale gray varnish. Its darkness varies a little, 
but the jet blackness of some of the fronds and of the botry- 
oidal masses, seems due to the translucency of the successive 
gray layers. There is, however, this singular circumstance, 
that when deposited on the under side of ledges of rock or 
in fissures, it appears always to be of a pale, pearly gray 
colour, even when of considerable thickness: hence one is 
led to suppose, that an abundance of light is necessary to the 
development of the dark colour, in the same manner as 
seems to be the case with the upper and exposed surfaces of the 
shells of living mollusca, which are always dark, compared 
with their under surfaces and with the parts habitually covered 
by the mantle of the animal. In this circumstance,—in the 
immediate loss of colour and in the odour emitted under the 
blow-pipe,—in the degree of hardness and translucency of 
the edges,—and in the beautiful polish of the surface,f rival- 

* The selenite, as I have remarked, is extraneous, and must have 
been derived from the sen-water. It is un interesting circumstance 
thus to find the waves of tile ocean, sufficiently charged with sulphate 
of lime, to deposit it on the rocks, against which they dash every tide. 
Dr. Webster has described (Voyage of the Chanticleer, vol. ii. p. 319) 
beds of gypsum and salt, as much as two feet in thickness, left by the 
evaporation of the spray on the rocks on the windward const. Beautiful 
Btalnctites of selenite, resembling in form those of carbonate of lime, 
nrc formed near these beds. Amorphous mnsses of gypsum, also, occur in 
caverns in the interior of the island; and at Cross Hill (an old crater) 
I snw a considerable quantity of salt oozing from a pile of scorite. Ill 
these lntter cases, the salt and gypsum appear to be volcanic products. 

t From'the fact described in my Journal of Researches (p, 13), of a 
coating of oxide of iron, deposited by a streamlet on the rocks in its bed 
(like n nearly similar coating at the great cntnrncts of the Orinooco and 
Nile), becoming finely polished where the surf acts, I presume that 
the surf in this instance, also, is the polishing agent. 
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ling when in a fresh state that of the finest Oliva, there is a 
striking analogy between this inorganic incrustation and the 
shells of living molluscous animals.* This appears to me 
to be an interesting physiological fact.+ 

Singular laminated beds alternating with and passing into 
obsidian .—These beds occur within the trachytic district, at 
the western base of Green Mountain, under which they dip 
at a high inclination. They are only partially exposed, 
being covered np by modern ejections; from this cause, 
I was unable to trace their junction with the trachyte, or to 
discover whether they had flowed as a stream of lava, or 
had been injected amidst the overlying strata. There are 
three principal beds of obsidian, of which the thickest forms 
the base of the section. The alternating stony layers appear 
to me eminently curious, and shall be first described, and 
afterwards their passage into the obsidian. They have an 
extremely diversified appearance; five principal varieties 
may be noticed, but these insensibly blend into each other 
by endless gradations. 

First,— A pale gray, irregularly and coarsely laminated,J 

• In the section descriptive of St. Paul’s Bocks, I have described a 
glossy, pearly substance, which coats the rocks, and an allied stalac- 
titical incrustation from Ascension, the crust of which resembles the 
enamel of teeth, but is hard enough to scratch plate glass. Both these 
substances contain animal matter, and seem to have been derived from 
water infiltering through birds' dung. 

+ Mr. Horner and Sir David Brewster have described (Philosophical 
Transactions, 1836, p. 65) a singular “ artificial substance, resembling 
shell.” It is deposited in fine, transparent, highly polished, brown- 
coloured lamina;, possessing peculiar optical properties, on the inside of 
a vessel, in which cloth, first prepared with glue and then wilh lime, is 
made to revolve rapidly in water. It is much softer, more transparent, 
and contains more animal matter, than the natural incrustation at 
Ascension ; but we here again see, the strong tendency which carbonate 
of lime and animal matter evince to form a solid substance allied to 
shell. 

t This term is open to some misinterpretation, as it may be applied 
both to rocks divided into laminae of exactly the same composition, 
and to layers firmly attached to each other, with no fissile tendency, but 
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harsh-feeling rock, resembling clay-slate which has been in 
contact with a trap-ilike, and with a fracture of about the 
same degree of crystalline structure. This rock, as well as 
the following varieties, easily fuse into a pale glass. The 
greater part is honey-combed with irregular, angular, cavi¬ 
ties, so that the whole has a carious appearance, and some 
fragments resemble in a remarkable manner silicified logs 
of decayed wood. This variety, especially where more 
compact, is often marked with thin whitish streaks, which 
are either straight or wrap round, one behind the other, the 
elongated carious hollows. 

Secondly,—A bluish gray or pale brown, compact, heavy, 
homogeneous stone, with an angular, uneven, earthy frac¬ 
ture; viewed, however, under a lens of high power, the 
fracture is seen to be distinctly crystalline, and even separate 
minerals can be distinguished. 

Thirdly,—A stone of the same kind with the last, but 
streaked with numerous, parallel, slightly tortuous, white 
lines of the thickness of hairs. These white lines are more 
crystalline than the parts between them; and the stone 
splits along them: they frequently expand into exceedingly 
thin cavities, which are often only just perceptible with a lens. 
The matter forming the white lines becomes better crys¬ 
tallized in these cavities, and Prof. Miller was fortunate 
enough, after several trials, to ascertain that the white 
crystals, which are the largest, were of quartz,* and that 
the minute green transparent needles were augite, or, as 
they would more generally be called, diopside: besides 
these crystals, there are some minute, dark specks without a 
trace of crystallization, and some fine, white, granular, crys- 
composed of different minerals, or of different shades of colour. The 
term laminated, in this chapter, is applied in these latter senses; where 
a homogeneous rock splits, as in the former sense, in a given direction, 
like clay-slate, I have used the term fissile. 

• Professor Miller informs me that the crystals which he measured 
had the faces P, m of the figure (147) given by Haidinger in his 
Translation of Mohs; and he adds, that it is remarkable, that none of 
them had the slightest trace of faces r of the regular six-sided prism. 
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talline matter, which is probably feldspar. Minute fragments 
of this rock are cosily fusible. 

Fourthly,—A compact crystalline rock, banded in straight 
lines with innumerable layers of white and gray shades of 
colour, varying in width from the ^ 8 th to the f^gth of an 
inch ; these layers seem to be composed chiefly of feldspar, 
and they contain numerous perfect crystals of glassy feld¬ 
spar, which are placed lengthways; they are also thickly 
studded with microscopically minute, amorphous, black 
specks, which are placed in rows, cither standing separately, 
or more frequently united, two or three or several together, 
into black lines, thinner than a hair. When a small fragment 
is heated in the blow-pipe, the black specks are easily fused 
into black brilliant beads, which beepme magnetic,—charac¬ 
ters that apply to no common mineral except hornblende or 
augite. With the black specks, there are mingled some 
others of a red colour, which are magnetic before being 
heated, and no doubt are oxide of iron. Round two little 
cavities, in a specimen of this variety, I found the black 
specks aggregated into minute crystals, appearing like those 
of augite or hornblende, but too dull and small to be mea¬ 
sured by the goniometer; in this specimen, also, I could 
distinguish amidst the crystalline feldspar, grains, which had 
the aspect of quartz. By trying with a parallel ruler, 
I found that the thin gray layers, and the black hair-like lines, 
were absolutely straight and parallel to each other. It is 
impossible to trace the gradation from the homogeneous gray 
rocks to these striped varieties, or indeed the character of 
tile different layers in the same specimen, without finding 
convinced that the more or less perfect whiteness of the 
crystalline feldspathic matter, dep-uds on the more or less 
perfect aggregation of diffused matter, into the black and 
red specks of hornblende and oxide of iron. 

Fifthly, — A compact heavy rock, not laminated, with an 
irregular, angular, highly crystalline, fracture; it abounds 
with distinct crystals of glassy feldspar, and the crystalline 
feldspathic base is mottled with a black mineral, which on 
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the weathered surface is seen to be aggregated into small 
crystals, some perfect, but the greater number imperfect. I 
showed this specimen to an experienced geologist, and asked 
him what it was, he answered, as I think every one else 
would have done, that it was a primitive greenstone. The 
weathered surface, also, of the foregoing (No. 4) banded 
variety, strikingly resembles a worn fragment of finely lami¬ 
nated gneiss. 

These five varieties, with many intermediate ones, pass 
and repass into each other. As the compact varieties are 
quite subordinate to the others, the whole may be considered 
as laminated or striped. The laminae, to sum up their charac¬ 
teristics, are either quite straight, or slightly tortuous, or 
convoluted; they are all parallel to each other, and to the 
intercalating strata of obsidian; they are generally of 
extreme thinness; they consist either of an apparently 
homogeneous, compact rock, striped with different shades of 
gray and brown colours, or of crystalline feldspathic layers 
in a more or less perfect state of purity, and of different 
thicknesses, with distinct crystals of glassy feldspar placed 
lengthways, or of very thin layers chiefly composed of minute 
crystals of quartz and augite, or composed of black and red 
specks of an augitic mineral and of an oxide of iron, either 
not crystallized or imperfectly so. After having fully de¬ 
scribed the obsidian, I shall return to the subject of the 
lamination of rocks of the trachytic series. 

The passage of the foregoing beds into the strata of glassy 
obsidian is effected in several ways: first, angulo-modular 
masses of obsidian, both large and small, abruptly appear 
disseminated in a slaty, or in an amorphous, pale-coloured 
feldspathic rock, with a somewhat pearly fracture. Secondly, 
small irregular nodules of the obsidian, either standing 
separately, or united into thin layers, seldom more than the 
tenth of an inch in thickness, alternate repeatedly with very 
thin layers of a feldspathic rock, which is striped with the 
finest parallel zones of colour, like an agate, and which 
sometimes passes into the nature of pitchstone; the interstices 
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between the nodules of obsidian are generally filled by soft 
white matter, resembling pumiceous ashes. Thirdly, the 
whole substance of the bounding rock suddenly passes into 
an angulo-concretionary mass of obsidian. Such masses (as 
well as the small nodules) of obsidian are of a pale green 
colour, and are generally streaked with different shades of 
colour, parallel to the laminae of the surrounding rock; they 
likewise generally contain minute white sphaerulites, of which 
half is sometimes embedded in a zone of one shade of colour, 
and half in a zone of another shade. The obsidian assumes 
its jet black colour and perfectly conchoidal fracture, only 
when in large masses; but even in these, on careful exami¬ 
nation and on holding the specimens in different lights, I 
could generally distinguish parullel streaks of different shades 
of darkness. 

One of the commonest transitional rocks deserves in 
several respects a further description. It is of a very com¬ 
plicated nature, and consists of numerous thin, slightly 
tortuous, layers of a pale-coloured feldspathic stone, often 
passing into an imperfect pitchstone, alternating with layers 
formed of numberless little globules of two varieties of obsi¬ 
dian, and of two kinds of spheerulites, embedded in a soft or 
in a hard pearly base. The sph®rulites are either white and 
translucent, or dark brown and opaque; the former are 
quite spherical, of small size, and distinctly radiated from 
their centre. The dark brown spheerulites are less perfectly 
round, and vary in diameter from the ^ to ^ of an inch; 
when broken they exhibit towards their centres, which are 
whitish, an obscure radiating structure; two of them when 
united, sometimes have only one central point of radiation ; 
there is occasionally a trace of a hollow or crevice in their 
centres. They stand either separately, or are united two or 
three or many together into irregular groups, or more 
commonly into layers, parallel to the stratification of the 
mass. This union in many cases is so perfect, that the two 
sides of the layer thus formed, are quite even; and these 
layers, as they become less brown and opaque, cannot be 
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distinguished from the alternating layers of the pale-coloured 
feldspathic stone. The spliserulites, when not united, are ge¬ 
nerally compressed in the plane of the lamination of the mass; 
and in this same plane, they are often marked internally, by 
zones of different shades of colour, and externally by small 
ridges and furrows. In the upper part of the accompanying 
woodcut, the sphterulites with the parallel ridges and furrows 



are represented on an enlarged scale, but they are not well 
executed; and in the lower part, their usual manner of 
grouping is shown. In another specimen, a thin layer 
formed of the brown sphaerulites closely united together, 
intersects, as represented in the woodcut, No. 7, a layer of 



similar composition; and after running for a short space in 
a slightly curved line, again intersects it, and likewise a 
second layer lying a little way beneath that first intersected. 
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The small nodules also of obsidian are sometimes externally 
marked with ridges and furrows, parallel to the lamination 
of the mass, but always less plainly than the spheerulites. 
These obsidian nodules are generally angular, with their 
edges blunted; they are often impressed with the form of 
the adjoining sphffirulites, than which they are always larger: 
the separate nodules seldom appear to have drawn each other 
out by exerting a mutual attractive force. Had I not found in 
some cases, a distinct centre of attraction in these nodules of 
obsidian, I should have been led to have considered them as 
residuary matter, left during the formation of the pearl- 
stone, in which they are embedded, and of the sphaernlitic 
globules. 

The sphserulites and the little nodules of obsidian in these 
rocks, so closely resemble in general form and structure, con¬ 
cretions in sedimentary deposits, that one is at once tempted 
to attribute to them an analogous origin. They resemble ordi¬ 
nary concretions in the following respects,—in their external 
form—in the union of two or three, or of several, into an irre¬ 
gular mass, or into an even-sided layer,—in the occasional in¬ 
tersection of one such layer by another, as in the case of chalk- 
flints,—in the presence of two or three kinds of nodules, 
often close together, in the same basis,—in their fibrous, radi¬ 
ating structure, with occasional hollows in their centres,—in 
the co-existence of a laminary, concretionary, and radiating 
structure, as is so well developed in the concretions of mag¬ 
nesian limestone, described by Professor Sedgwick.* Con¬ 
cretions in sedimentary deposits, it is known, are due to the 
separation from the surrounding mass of the whole or part 
of some mineral substance, and its aggregation round cer¬ 
tain points of attraction. Guided by this fact, I have endea¬ 
voured to discover whether obsidian and the spheerulites (to 
which may be added inarekanite and pearlstone, both of 
them occurring in nodular concretions in the traehytic 
series) differ in their constituent parts, from the minerals 
generally composing traehytic rocks. It appears from three 
* Geological Transactions, vol. iii. part i. p. 37. 
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analyses, that obsidian contains on an average 76 per cent, of 
silica; from one analysis, that sphaerulitcs contain 79-12; 
from two, that marekanite contains 79'25; and from two 
other analyses, that pearlstone contains 76-62 of silica.* 
Now, the constituent parts of trachyte, os far as they can be 
distinguished, consist of feldspar, containing 65-21 of silica ; 
or of alhite containing 69-09 ; of hornblende containing 
55-27,f and of oxide of iron: so that the foregoing glassy 
concretionary substance, all contain a larger proportion of 
silica than that occurring in ordinary feldspathic or traehytic 
rocks. D'Aubuisson, J nlso, has remarked on the large pro¬ 
portion of silica compared with alumina, in six analyses of 
obsidinn and pearlstone given in Brongniart's Mineralogy. 
Hence I conclude, that the foregoing concretions have been 
formed by a process of aggregation, strictly analogous to 
that which takes place in aqueous deposits, acting chiefly on 
the silica, but likewise on some of the other elements of the 
surrounding mass, and thus producing the different con¬ 
cretionary varieties. From the well-known effects of rapid 
cooling^ in giving glossiness of texture, it is probably neces¬ 
sary that the entire mass, in cases like that of Ascension, 
should have cooled at a certain rate; but considering the 
repeated and complicated alternations, of nodules and thin 
layers of a glassy texture with other layers quite stony or 
crystalline, all within the space of a few feet or even inches, 
it is hardly possible that they could have cooled at different 
rates, and thus have acquired their different textures. 

The natural sphwrulitcs in these rocks,|| very closely 

• The foregoing analyses are taken from Ucuilnnt Traiti de Minf-r- 
alogie, tom. ii. p. 113; and one analysis of obsidian, from Phillips's 
Mineralogy. 

+ These analyses are taken from Von Kobcll’s, Grundziige der Mincr- 
alogic, 1838. 

t Traiti de Gfogn. tom ii. p. 535. 

$ This is seen in the manufactory of common glass, and in Gregory 
Watts’s experiments on molten trap; also on the natural surfaces of 
lava-streams, and on the side-walls of dikes. 

|| I do not know whether it is generally known, that bodies having 
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resemble those produced in glass, when slowly cooled. In 
some fine specimens of partially devitrified glass, in the 
possession of Mr. Stokes, the splnerulites are united into 
straight layers with even sides, parallel to each other, and to 
one of the outer surfaces, exactly as in the obsidian. These 
layers sometimes interbranch and form loops; but I did not 
see any case of actual intersection. They form the passage 
from the perfectly glassy portions, to those nearly homo¬ 
geneous and stony, with only an obscure concretionary 
structure. In the same specimen, also, spha*rulitcs differing 
slightly in colour and in structure, occur embedded close 
together. Considering these facts, it is some confirmation 
of the view above given of the concretionary origin of the 
obsidian and natural sphaerulites, to find that M. Dartigues,* 
in his curious paper on this subject, attributes the production of 
sphaerulites in glass, to the different ingredients obeying their 
own laws of attraction and becoming aggregated. He is led 
to believe that this takes place, from the difficulty in re¬ 
melting sphaerulitic glass, without the whole be first tho¬ 
roughly pounded and mixed together ; and likewise from the 
fact, that the change takes place most readily in glass com¬ 
posed of many ingredients. In confirmation of M. Dartigues’ 
view, I may remark, that M.Fleuriau de Bellevue-f- found that 
the sphaerulitic portions of devitrified glass were acted on both 
by nitric acid and under the blow-pipe, in a different manner 
from the compact paste in which they were embedded, 
exactly the same appearance as sphisrulites, sometimes occur in agates. 
Mr. Robert Brown showed me in an agate, formed within a cavity in a 
piece of silicified wood, some little specks, which were only just visible 
to the naked eye: these specks, when placed by him under a lens of 
high power, presented a beautiful appearance: they were perfectly 
circular, and consisted of the finest fibres of a brown colour, radiating 
with great exactness from a common centre. These little radiating 
stars are occasionally intersected, and portions are quite cut off by the 
fine, ribbon-like zones of colour in the agate. In the obsidian of 
Ascension, the halves of a sphterulite often lie in different zones of 
colour, but they are not cut off by them, as in the agate. 

• Journal de Physique, tom. 59 (1804), pp. 10, 12. 

t Idem, tom. 60 (1805), p. 418. 
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Comparison of the obsidian beds and alternating strata of 
Ascension, with those of other countries. —I have been struck 
with much surprise, how closely the excellent description of 
the obsidian rocks of Hungary, given by Beudant,* and that 
by Humboldt, of the same formation in Mexico and Peru.f 
and likewise the descriptions given by several authorsj of 
the trachytic regions in the Italian islands, agree with my 
observations at Ascension. Many passages might have 
been transferred without alteration from the works of the 
above authors, and would have been applicable to this island. 
They all agree in the laminated and stratified character of 
the whole series; and Humboldt speaks of some of the beds 
of obsidian, being ribboned like jasper.§ They all agree in 
the nodular or concretionary character of the obsidian, and 
of the passage of these nodules into layere. They all refer 
to the repeated alternations, often in undulatory planes, of 
glassy, pearly, stony, and crystalline layers: the crystalline 
layers, however, seem to be much more perfectly developed 

• Voyage en Hongrie, tom. i. p. 330; tom. ii. pp. 221 & 315 j tom. 
iii. pp. 309, 371, 377, 381. 

t Essai Gfognostique, pp. 176,326, 328. 

J P. Scrope.in Geological Transactions, vol. ii. (second series) p. 195. 
Consult, also, Dolimieu's Voyage aux isles Lipari, and D'Aubuisson 
Traitd de Gfogn. tom. ii. p. 534. 

§ In Mr Stokes' fine collection of obsidians from Mexico, I observe 
that the sphierulites are generally much larger than those of Ascension; 
they are generally white, opaque, and are united into distinct layers : 
there are many singular varieties, different from any at Ascension. 
The obsidians are finely zoned, in quite straight or curved lines, with 
exceedingly slight differences of tint, of cellularity, and of more or less 
perfect degrees of glossiness. Tracing some of the less perfectly glassy 
zones, they are seen to become studded with minute white sphierulites, 
which become more and more numerous, until at last they unite and 
form a distinct layer: on the other hand, at Ascension, only the brown 
sphierulites unite and form layers; the white ones always being irre¬ 
gularly disseminated. Some specimens at the Geological Society, 
said to belong to an obsidian formation from Mexico, have an 
earthy fracture, and arc divided in the finest parallel laminte, by specks 
of a black mineral, like the augitic or hornblendic specks in the rocks 
at Ascension. 
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nt Ascension,tlmn in the above-named countries. Humboldt 
compares some of the stony beds, when viewed from a dis¬ 
tance, to strata of u schistose sandstone. Sphterulites are 
described as occurring abundantly in all cases; and they 
everywhere seem to mark the passage, from the perfectly 
glassy to the stony and crystalline beds. Beudant's account* 
of his “ perlite lithoide globulaire" in every, even the most 
trilling particular, might have been written for the little 
brown sphwrulitic globules of the rocks of Ascension. 

From the close similarity in so many respects, between the 
obsidian formations of Hungary, Mexico, Peru, and of some 
of the Italian islands, with that of Ascension, 1 can hardly 
doubt that in all these cases, the obsidian and the Hphteru- 
litcs owe their origin to a concretionary aggregation of 
the silica, and of some of the other constituent elements, 
taking place whilst the liqnified mass cooled at a certain 
required rate. It is, however, well known, that in several 
places, obsidian has flowed in streams like lava; for instance, 
at Teneriffe, at the Lipari islands, and at Iceland.-)- In 
these cases, the superficial parts are the most perfectly 
glassy, the obsidian passing at the depth of a few feet into an 
opaque stone. In an analysis by Vauquelin of a specimen of 
obsidian from Hecla, which probably flowed as lava, the pro¬ 
portion of silica is nearly the same as in the nodular or con¬ 
cretionary obsidian from Mexico. It would be interesting 
to ascertain, whether the opaque interior portions and the 
superficial glassy coating, contained the same proportional 
constituent parts: we know from M. I)ufrenoy{ that the 
exterior and ulterior parts of the same stream of lava, some¬ 
times differ considerably in their composition. Even should 
the whole body of tho stream of obsidinn turn out to be 

• Beudant’s Voyage, tom. iii. p. 373. 

+ For Teneriffe, sec Von Buch Dcscript. des isles Canaries, p. 184 and 
190 s for the Lipari Islands, sec Dolimicu’s Voyage, p. 34 j for Iceland, 
see Mackenzie's Travels, p. 369. 

t Mdmoires pour servir a une descript. Griilog. de la Frnncc, tom 
iv. p. 371. 
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similarly composed with nodular obsidian, it would only be 
necessary, in accordance with the foregoing facts, to suppose 
that lava in these instances had been erupted with its ingre¬ 
dients mixed in the same proportion, as in the concretionary 
obsidian. 

Lamination of volcanic rocks of the tracliytic scries. 

We have seen, that in several and widely distant countries, 
the strata alternating with beds of obsidian, are highly 
laminated. The nodules, also, both large and small, of the 
obsidian, are zoned with different shades of colour; and I 
have seen a specimen from Mexico in Mr. Stokes’ collection, 
with its external surface weathered* into ridges and furrows, 
corresponding with the zones of different degrees of glassi¬ 
ness : Humboldt,f moreover, found on the Peak of Teneriffe, 
a stream of obsidian divided by very thin, alternating, layers 
of pumice. Many other lavas of the feldspathic series are 
laminated; thus, masses of common trachyte at Ascension, 
are divided by fine earthy fines, along which the rock splits, 
separating thin layers of slightly different shades of colour; 
the greater number, also, of the embedded crystals of glassy 
feldspar are placed lengthways in the same direction. Mr. 
P. ScropeJ has described a remarkable columnar trachyte in 
the Panza Islands, which seems to have been injected into 
an overlying mass of tracliytic conglomerate: it is striped 
with zones, often of extreme tenuity, of different textures und 
colours; the harder and darker zones appearing to contain 
a larger proportion of silica. In another paft of the island, 
there are layers of pearlstone and pitchstone, which in many 
respects resemble those of Ascension. The zones in the 
columnar trachyte are generally contorted ; they extend un- 
• MacCulloch states (Classification of Rocks, p. 53f), that the exposed 
surfaces of the pitchstone dikes in Arran arc furrowed, “with undu¬ 
lating lines, resembling certain varieties of marbled paper, and which 
evidently result from some corresponding difference of laminar structure." 
t Personal Narrative, vol. i. p. 222. 
t Geological Transactions, vol. ii. (second series) p/195. 
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nterraptedly for a great length in a vertical direction, and ap¬ 
parently parallel to the walls of the dike-like mass. Von 
Bueh* has described at Teneriffe, a stream of lava containing 
innumerable, thin, plate-like crystals of feldspar, which are 
arranged like white threads, one behind the other, and which 
mostly follow the same direction: Dolimicuf also states, that 
the gray lavas of the modern cone of Vulcano, which have a 
vitreous texture, are streaked witli parallel white lines: he 
further describes a solid pumice-stone which possesses a fissile 
structure, like that of certain micaceous schists. Phonolite, 
which I may observe is often, if not always, an injected 
rock, also, often has a fissile structure; this is generally 
due to the parallel position of the embedded crystals of feld¬ 
spar, but sometimes, as at Fernando Noronha, seems to be 
nearly independent of their presence.J From these facts 
we see, that various rocks of the feldspathic series have 
either a laminated or fissile structure, and that it occurs 
both in masses, which have been injected into overlying 
strata, and in others which have flowed as streams of lava. 

The lamin® of the beds, alternating with the obsidian at 
Ascension, dip at a high angle under the mountain, at the 
base of which they are situated; and they do not appear as 
if they had been inclined by violence. A high inclination is 
common to these beds in Mexico, Peru, and in some of 
the Italian Islands ;§ on the other hand, in Hungary, the 

• Description des lies Canaries, p. 184. 

t Voyage aux lies de Lipari, pp. 35 and 85. 

1 In this case, and in that of the fissile pumice-stone, the structure is 
very different from that in the foregoing cases, where the lamina; con¬ 
sist of alternate layers of different composition or texture. In some 
sedimentary formations, however, which apparently arc homogeneous 
and fissile, as in glassy clay-slate, there is reason to believe, according 
to D'Aubuisson, that the lamina; arc really due to excessively thin 
alternating, layers of mica. 

5 See Phillips' Mineralogy, for the Italian Islands, p. 1315. For, 
Mexico and Pern, see Humboldt's Essai Gf-ognostique. Mr. Edwards, 
also, describes the high inclination of the obsidian rocks of the Cerro 
del Navaja in Mexico, in the Proc. of the Geolog. Soc. for June, 1838. 
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layers are horizontal; the lamina-, also, of some of the 
lava-streams above referred to, as far as I can understand 
the descriptions given of them, appear to be highly inclined 
or vertical. I doubt whether in any of these cases, the 
lamina- have been tilted into their present position; and in 
some instances, as in that of the trachyte described by Mr. 
Scrope, it is almost certain that they have been originally 
formed with a high inclination. In many of these cases, there 
is evidence that the mass of liquefied rock has moved in the 
direction of the laminin. At Ascension, many of the air- 
cells have a drawn-out appearance, and are crossed by 
coarse semi-glassy fibres, in the direction of the lamina-; 
and somo of the layers, separating the splnerulitic globules, 
have a scored appearance, as if produced by the grating of 
the globules. I have seen a specimen of zoned obsidian 
from Mexico, in Mr. Stokes’ collection, with the surfaces of 
the best-defined layers streaked or furrowed with parallel 
lines; and these lines or streaks precisely resembled those, 
produced on the surface of a mass of artificial glass by its 
having been poured out of a vessel. Humboldt, also, has 
described little cavities, which he compares to the tails of 
comets, behind spliirrulites in laminated obsidian rocks from 
Mexico, anil Mr. Scrope has described other cavities behind 
fragments embedded in his laminated truchyte, and which 
he supposes to have been produced during the movement 
of the mass.* From such facts, most authors have attributed 
the lamination of these volcanic rocks to their movement 
whilst liquefied. Although it is easy to perceive, why each 
• Geological Transactions, vol. ii. (second series) p. 200, &c. These 
embedded fragments, in some instances, consist of the laminated 
trachyte broken off and " enveloped in those parts, which still re¬ 
mained liquid.’’ Bcudant, also, frequently refers, in his great work on 
Hungary (tom. iii. p. 386), to trachytic rocks, irregularly spotted with 
fragments of the same varieties, which in other parts form the parallel 
ribbons. In these cases, we must suppose, that after part of the molten 
mass had assumed a laminated structure, a fresh irruption of lava broke 
up the mass, and involved fragments, and that subsequently the whole 
became rclaminated. 

F 2 
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separate air-cell, or each fibre in pumice-stone,* should be 
drawn out in the direction of the moving mass; it is by no 
means at first obvious why such air-cells and fibres should 
be arranged by the movement, in the same planes, in laminae 
absolutely straight and parallel to each other, and often of 
extreme tenuity; and still less obvious is it, why such layers 
should come to be of slightly different composition and of 
different textures. 

In endeavouring to make out the cause of the lamination 
of these igneous feldspathic rocks, let us return to the facts 
so minutely described at Ascension. We there see, that 
some of the thinnest layers are chiefly formed by numerous, 
exceedingly minute, though perfect, crystals of different 
minerals; that other layers are formed by the union of dif¬ 
ferent kinds of concretionary globules, and that the layers 
thus formed, often cannot be distinguished from the ordinary 
feldspathic and pitchstone layers, composing a large portion 
of the entire mass. The fibrous radiating structure of the 
sphterulites seems, judging from many analogous cuscs, to 
connect the concretionary and crystalline forces: the sepa¬ 
rate crystals, also, of feldspar all lie in the same parullcl 
planes.f These allied forces, therefore, have played an im¬ 
portant part in the lamination of the mass, but they cannot be 
considered the primary force; for the several kinds of no¬ 
dules, both the smallest and largest, are internally zoned 
with excessively fine shades of colour, parallel to the lami¬ 
nation of the whole; and many of them are, also, externally 
marked in the same direction with parallel ridges and fur¬ 
rows, which have not been produced by weathering. 

Some of the finest streaks of colour in the stony layers, 
alternating with the obsidian, can be distinctly seen to be 

• Dolimieu’s Voyage, p. 64. 

t The formation, indeed, of a large crystal of any mineral in a rock 
of mixed composition, implies an aggregation of the requisite atoms, 
allied to concretionary action. The cause of the crystals of feldspar in 
these rocks of Ascension, being all placed lengthways, is probably the 
same with that, which elongates and flattens all the brown sphierulitic 
globules (which behave like feldspar under the blow-pipe) in this same 
direction. 
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due to an incipient crystallization of the constituent minerals. 
The extent to which the minerals have crystallized, can, 
also, be distinctly seen to be connected with the greater or 
less size, and with the number, of the minute, flattened, cre¬ 
nelated air-cavities or fissures. Numerous facts, as in the 
case of geodes, and of cavities in silicified wood, in primary 
rocks, and in veins, show that crystallization is much 
favoured by space. Hence, I conclude, that, if in a mass of 
cooling volcanic rock, any cause produced in parallel planes 
a number of minute fissures or zones of less tension, (which 
from the pent-up vapours would often be expanded into 
crenulated air-cavities,) the crystallization of the constituent 
parts, and probably the formation of concretions, would be 
superinduced or much favoured in such planes; and thus, 
a laminated structure of the kind wc are here considering 
would be generated. 

That some cause does produce parallel zones of less 
tension in volcanic rocks, during their consolidation, we 
must admit in the case of the thin alternate layers of 
obsidian and pumice described by Humboldt, and of the 
small, flattened, crenulated air-cells in the laminated rocks 
of Ascension; for on no other principle can we conceive, 
why the confined vapours should through their expansion 
form air-cells or fibres in separate, parallel planes, instead 
of irregularly throughout the mass. In Mr. Stokes’ col¬ 
lection, I have seen a beautiful example of this structure, 
in a specimen of obsidian from Mexico, which is shaded 
and zoned, like the finest agate, with numerous, straight 
parallel layers, more or less opaque and white, or almost 
perfectly glassy; the degree of opacity and glassiness de¬ 
pending on the number of microscopically minute, flattened 
air-cells; in this case, it is scarcely possible to doubt hut 
that the mass, to which the fragment belonged, must have 
been subjected to some, probably prolonged, action, causing 
the tension slightly to vary in the successive planes. 

Several causes appear capable of producing zones of 
different tension, in masses semi-liquefied by heat. In a 
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fragment of devitrified glass, I have observed layers of 
spluerulites which appeared, from the manner in which they 
were abruptly bent, to have been produced by the simple 
contraction of the mass in the vessel, in which it cooled. 
In certain dikes on Mount Etna, described by M. Elie de 
Beaumont,* as bordered by alternating bands of scoriaccous 
and compact rock, one is led to suppose, that the stretching 
movement of the surrounding strata, which originally pro¬ 
duced the fissures, continued whilst the injected rock 
remained fluid. Guided, however, by Professor Forbes’+ 
clear description of the zoned structure of glacier-ice, far 
the most probable explanation of the laminated structure of 
these feldspathic rocks appears to be, that they have been 
stretched whilst slowly flowing onwards in a pasty condition^ 
in precisely the same manner as Professor Forbes believes, 
that the ice of moving glaciers is stretched and fissured. In 
both cases, the zones may be compared to those in the finest 
agates; in both, they extend in the direction in which the 
mass has flowed, and those exposed on the surface are 
generally vertical: in the ice, the porous laminae are ren¬ 
dered distinct by the subsequent congelation of infiltrated 
water, in the stony feldspathic lavas, by subsequent crystal¬ 
line and concretionary action. The fragment of glassy 
obsidian in Mr. Stokes' collection, which is zoned with 
minute air-cells, must strikingly resemble, judging from 
Professor Forbes' descriptions, a fragment of the zoned 
ice; and if the rate of cooling and nature of the mass had 
been favourable to its crystallization or to concretionary 
action, we should here have had the finest purallel zones of 
different composition and texture. In glucicrs, the lines of 

* Mem. pour servir, See., tom. iv. p. 131. 

t Edinburgh New Phil. Journal, 1842, p. 350. 

J l presume that this is nearly the same explanation which Mr. 
Scrope had in his mind, when he speaks (Geolog. Transact, vol. ii. 
second series, p. 228) of the ribboned structure of his trachylic rocks, 
having arisen, from “ a linear extension of the mass, while in a state of 
imperfeot liquidity, coupled with a concretionary process." 
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porous ice and of minute crevices seem to be due to an 
incipient stretching, caused by the central parts of the frozen 
stream moving faster than the sides and bottom, which are 
retarded by friction: hence, in glaciers of certain forms and 
towards the lower end of most .glaciers, the zones become 
horizontal. May we venture to suppose that in the feld- 
spathic lavas with horizontal lumime, we sec an analogous 
case ? All geologists, who have examined trachytic regions, 
have come to the conclusion, that the lavas of this series 
hnve possessed an exceedingly imperfect fluidity; and as it is 
evident that only matter thus characterized, would be subject 
to become fissured and to be formed into zones of different 
tensions, in the manner here supposed, we probably see the 
reason, why augitic lavas, which appear generally to have pos¬ 
sessed a high degree of fluidity, are not,* like the feldspathic 
lavas, divided into lainime of different composition and texture. 
Moreover, in the augitic series, there never appears to be 
any tendency to concretionary action, which we have seen 
plays an important part in the lamination of rocks of the 
trachytic series, or at least in rendering that structure 
apparent. 

Whatever may be thought, of the explanation here 
advanced of the laminated structure of the rocks of 
the trachytic series, I venture to call the attention of 
geologists to the simple fact, that in a body of rock at 
Ascension, undoubtedly of volcanic origin, layers often of 
extreme tenuity, quite straight," and parallel to each other, 
have been produced some composed of distinct crystals of 
quartz and diopside, mingled with amorphous augitiu specks 
and granular feldspar,—others entirely composed of these 
black augitic specks, with granules of oxide of iron,—and 

• basaltic lavas, anil many other rocks, are not unfrequently divided 
into thick lainime or plates, of the same composition, which are either 
straight or curved; these being crossed by vertical lines of fissure, 
sometimes brtomc united into columns. This structure seems related, 
in its origin, to that by which muny rocks, both igneous and sedimentary, 
become traversed by pnrallel systems of fissures. 
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lastly, others formed of crystalline feldspar, in a more or 
less perfect state of purity, together with numerous crystals 
of feldspar, placed lengthways. At this island, there is 
reason to believe, and in some analogous cases, it is certainly- 
known, that the lamina? have originally been formed with 
their present high inclination. Facts of tliis nature are mani¬ 
festly of importance, with relation to the structural origin of 
that grand series of plutonic rocks, which like the volcanic 
have undergone the action of heat, and which consist of 
altcrnutc layers of cpturtz, feldspar, mica, and other minerals. 
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CHAPTER IV. 

ST. HELENA. 

Lavas of the feldspathic, basaltic, and submarine series—Section of Flag¬ 
staff Hill and of the Barn — Dikes — Turk’s Cap and Prosperous Bays — 
Basaltic ring—Central crateriform ridge, with an internal ledge and a 
parapet—Cones of phonolite—Superficial beds of calcareous sandstone — 
Extinct land-shells—Beds of detritus—Elevation of the land—Denuda¬ 
tion—Craters of elevation. 

The whole island is of volcanic origin; its circumference, 
according to Beatson,* is about twenty-eight miles. The cen¬ 
tral and largest part consists of rocks of a feldspathic nature, 
generally decomposed to an extraordinary degree; and when 
in this state, presenting a singular assemblage of alternating, 
red, purple, brown, yellow, and white, soft, argillaceous beds. 
From the shortness of our visit, I did not examine these 
beds with care; some of them, especially those of the white, 
yellow, and brown shades, originally existed as streams of 
lava, but the greater number were probably ejected in the 
form of scoriai and ashes: other beds of a purple tint, por- 
phyritic with crystal-shaped patches of a white, soft sub¬ 
stance, which are now unctuous, and yield, like wax, a 
polished streak to the nail, seem onoe to have existed as solid 
claystone-porphyryes: the red argillaceous beds generally 
have a brecciated structure, and no doubt have been formed 
by the decomposition of scoriae. Several extensive streams, 
however, belonging to this series, retain their stony character - 
* Governor Be&tson's Account of St. Helena. 
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these are either of a blackish-green colour, with minute 
acicular crystals of feldspar, or of a very pale tint, and 
almost composed of minute, often scaly, crystals of feldspar, 
abounding with microscopical black specks; they are gene¬ 
rally compact and laminated; others, however, of similar 
composition, are cellular and somewhat decomposed. None 
of these rocks contain large crystals of feldspar, or have the 
harsh fracture peculiar to trachyte. These feldspathic lavas 
and tuffs, are the uppermost or those last erupted; innu¬ 
merable dikes, however, and great masses of molten rock, 
have subsequently been injected into them. They converge, 
as they rise, towards the central curved ridge, of which one 
point attains the elevation of 2700 feet. This ridge is the 
highest land in the island ; and it once formed the northern 
rim of a great crater, whence the lavas of this series flowed: 
from its ruined condition, from the southern half having 
been removed, and from the violent dislocation which the 
whole island has undergone, its structure is rendered very 
obscure. 

Basaltic series .—The margin of the island is formed by a 
rude circle of great, black, stratified, ramparts of basalt, 
dipping seaward, and worn into cliffs, which are often nearly 
perpendicular, and vary in height from a few hundred feet to 
two thousand. This circle, or rather horse-shoe shaped ring, 
is open to the south, and is breached by several other wide 
spaces. Its rim or summit generally projects little above 
the level of the adjoining inland country; and the more recent 
feldspathic lavas, sloping down from the central heights, 
generally abut against and overlap its inner margin ; on the 
north-western side of the island, however, they appear 
( judging from a distance) to have flowed over and con¬ 
cealed portions of it. In some parts, where the basaltic 
ring has been breached, and the black ramparts stand 
detached, the feldspathic lavas have passed between them, 
and now overhang the sea-coast in lofty cliffs. The basaltic 
rocks are of a black colour and thinly stratified; they arc 
generally highly vesicular, but occasionally compact; some 
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of them contain numerous crystals of glassy feldspar and 
octahedrons of titaniferous iron; others abound with crystals 
of augite and grains of olivine. The vesicles are frequently 
lined with minute crystals (of chabasie?) and even become 
amygdaloidal with them. The streams are separated from 
each other by cindery matter, or by a bright red, friable, 
saliferous tuff, which is marked by successive lines like 
those of aqueous deposition; and sometimes it has an 
obscure, concretionary structure. The rocks of this basaltic 
series occur nowhere except near the coast. In most volcanic 
districts the trachytic lavas are of anterior origin to the 
basaltic; but here we see, that a great pile of rock, closely 
related in composition to the trachytic family, has been 
erupted subsequently to the basaltic strata: the number, 
however, of dikes, abounding with large crystals of augite, 
with which the feldspatliic lavas have been injected, shows 
perhaps, some tendency to a return to the more usual order 
of superposition. 

Basal submarine lavas .—The lavas of this basal series lie 
immediately beneath both the basaltic and feldspathic rocks. 
According to Mr. Seale,* they may be seen at intervals on 
the sea-beach round the entire island. In the sections 
which I examined, their nature varied much; some of the 
strata abound with crystals of augite; others are of a 
brown colour, either laminated or in a rubbly condition; and 
many parts are highly amygdaloidal with calcareous matter. 
The successive sheets are either closely united together, or 
are separated from each other by beds of scoriaceous rock 
and of laminated tuff, frequently containing well rounded 
fragments. The interstices of these beds are filled with 
gypsum and salt; the gypsum also, sometimes occurring in 
thin layers. From the large quantity of these two sub¬ 
stances, from the presence of rounded pebbles in the tuffs, 
and from the abundant amygdaloids, I cannot doubt that 

• "Geognosy of the Island of St. Helena." Mr. Scale has con¬ 
structed a gigantic model of St. Helena, well worth visiting, which is 
now deposited at Addiscombe College, in Surrey. 
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these basal volcanic strata flowed beneath the sea. This 
remark ought perhaps to be extended to a part of the super¬ 
incumbent basaltic rocks; but on this point, I was not able 
to obtain clear evidence. The strata of the basal series, 
wherever I examined them, were intersected by an extra¬ 
ordinary number of dikes. 

Flagstaff Hill and the Barn .—I will now describe some of 
the more remarkable sections, and will commence with these 
two lkills, which form the principal external feature on the 
north-eastern side of the island. The square, angular out¬ 
line, and black colour of the Barn, at once show that it 
belongs to the basaltic series; whilst the smooth, conical 
figure, and the varied bright tints of Flagstaff Hill, render 
it equally clear, that it is composed of the softened, feld- 
spathic rocks. These two lofty hills are connected (as is 
shown in the accompanying wood-cut) by a sharp ridge. 
No. 8. 



which is composed of the rubbly lavas of the basal series. 
The strata of this ridge dip westward, the inclination be¬ 
coming less and less towards the Flagstaff; and the upper 
fcldspatliic strata of this hill can be seen, though with some 
difliculty, to dip conformably to the W.8.W. Close to the 
Barn, the strata of the ridge are nearly vertical, but are 
much obscured by innumerable dikes; under this hill, they 
probably change from being vertical, into being inclined into 
an opposite direction; for the upper or basaltic strata, which 
are about 800 or 1000 feet in thickness, are inclined north¬ 
eastward, at au angle between thirty and forty degrees. 

This ridge, and likewise the Barn and Flagstaff Hills, are 
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interlaced by dikes, many of which preserve a remarkable 
parallelism in a N.N.W. and S.S.E. direction. The dikes 
chiefly consist of a rock, porphyritic with large crystals of 
augite; others are formed of a fine-grained and brown- 
coloured trap. Most of these dikes are coated by a glossy 
layer,* from one to two-tenths of an inch in thickness, 
which, unlike true pitchstone, fuses into a black enamel; 
this layer is evidently analogous to the glossy superficial 
coating of many lava-streams. The dikes can often be 
followed for great lengths both horizontally and vertically, 
and they seem to preserve a nearly uniform thickness:+ 
Mr. Seale states, that one near the Barn, in a height of 
1260 feet, decreases in width only four inches,—from nine 
feet at the bottom, to eight feet and eight inches, at the top. 
On the ridge, the dikes appear to have been guided in their 
course, to a considerable degree, by the alternating soft and 
hard strata: they are often firmly united to the harder 
strata, and they preserve their parallelism for such great 
lengths, that in very many instances it was impossible to 
conjecture, which of the beds were dikes, and which streams 
of lava. The dikes, though so numerous on this ridge, are 
even more numerous in the valleys a little south of it, and 
to a degree I never saw equalled any where else: in these 
valleys they extend in less regular lines, covering the ground 
with a network, like a spider’s web, and with some parts of 
the surface even appearing to consist wholly of dikes, inter¬ 
laced by other dikes. 

From the complexity produced by the dikes, from the 

• This circumstance has been observed (Lyell, Principles of Geology, 
vol. iv. chap. x. p. 9) in the dikes of the Atrio del Cavallo, but appar¬ 
ently it is not of very common occurrence. Sir G. Mackenzie, however, 
states (p. 372, Travels in Iceland) that all the veins in Iceland hnve a 
“ block vitreous coating on their sides." Capt. Carmichael, speaking 
of the dikes in Tristan D'Acunha, a volcanic island in the southern 
Atlantic, says (Linntean Transactions, vol. xii. p. 485) that their sides, 
“ where they come in contact with the rocks, are invariably in a semi- 
vitrified state.” 

t Geognosy of the Island of St. Helena, plate 5. 


(cl The ComDlete Work of Charles Darwin Online 


78 


ST. HELENA. 


[CHAP. IV. 


high inclination and anticlinal dip of the strata of the basal 
series, which are overlaid, at the opposite ends of the short 
ridge, by two great masses of different ages and of different 
composition, I am not surprised that this singular section 
has been misunderstood. It has even been supposed to 
form part of a crater; but so far is this from having been 
the case, that the summit of Flagstaff Hill, once formed the 
lower extremity of a sheet of lava and ashes, which were 
erupted from the central, cratcriform ridge. Judging from 
the slope of the contemporaneous streams in an adjoining 
and undisturbed part of the island, the strata of the Flag¬ 
staff Hill, must have been upturned at least twelve hundred 
feet, and probably much more, for the great truncated dikes 
on its summit show that it has been largely denuded. The 
summit of this hill now nearly equals in height the crateri- 
form ridge; and before having been denuded, it was probably 
higher than this ridge, from which it is separated by a 
broad and much lower tract of country: we here, therefore, 
see that the lower extremity of a set of lava-streams have been 
tilted up to as great a height as, or perhaps greater height than, 
the crater, down the flanks of which they originally flowed. 
I believe that dislocations on so grand a scale are extremely 
rare* in volcanic districts. The formation of such numbers 
of dikes in this part of the island, shows that the surface 
must here have been stretched to a quite extraordinary 
degree: this stretching, on the ridge between Flagstaff and 
Barn Hills, probably took place subsequently (though 
perhaps immediately so) to the strata being tilted ; for had 
the strata at that time extended horizontally, they would in 
all probability have been Assured and injected transversely, 
instead of in the pluucs of their stratification. Although 
the space between the Barn and Flagstaff Hill, presents a 
distinct anticlinal line extending north and south, and though 
most of the dikes range with much regularity in the same 

* M. Constant l’revost (Mem. de la Soc. Gdolog. tom. ii.) observes, 
that "les produits volcaniques n'ont que loealement ct rarement m6mc 
ddrengd le sol, d travers lequcl ils sc sont fait jour.” 
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line, nevertheless, at only a mile due south of the ridge, the 
strata lie undisturbed. Hence the disturbing force seems to 
have acted under a point, rather than along a line. The 
manner in which it lias acted, is probably explained by the 
structure of Little Stony-top, a mountain 2000 feet high, 
situated a few miles southward of the Barn; we there see, 
even from a distance, a dark-coloured, sharp, wedge of com¬ 
pact columnar rock, with the bright-coloured feldspathic 
strata, sloping away on each side from its uncovered apex. 
This wedge, from which it derives its name of Stony-top, 
consists of a body of rock, which has been injected whilst 
liquefied into the overlying strata; and if we may suppose 
that a similar body of rock lies injected, beneath the ridge 
connecting the Barn and Flagstaff, the structure there ex¬ 
hibited would be explained. 

Turks’ Cap and Prosperous Bays .—Prosperous Hill is a 
great, black, precipitous mountain, situated two miles and 
a-half south of the Barn, and composed, like it, of basaltic 
strata. These rest, in one part, on the brown-coloured, por- 
phyritic beds of the basal series, and in another part, on a 
fissured mass of highly scoriaceous and amygdaloidal rock, 
which seems to have formed a small point of eruption be¬ 
neath the sea, contemporaneously with the basal series. 
Prosperous Hill, like the Barn, is traversed by many dikes, 
of which the greater number range north and south, and its 
strata dip, at an angle of about 20°, rather obliquely from 
the island towards the sea. The space between Prosperous 
Hill and the Barn, as represented in this wood-cut, consists 
No. 9. 

Hold-rut-Tom. 

Prosperous Hill. The Barn. 

Til* double lines represent the bnsultlc strain; tlio single, the litual submarine strata; the 
dotted, the upper feldspnthic strata. 

of lofty cliffs, -composed of the lavas of the upper or feld¬ 
spathic series, which rest, though unconformably, on the 
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basal submarine strata, as we have seen that they do at 
Flagstaff Hill. Differently, however, from in that hill, these 
upper strata are nearly horizontal, gently rising towards the 
interior of the island ; and they are composed of greenish- 
black, or more commonly, pale-brown, compact lavas, 
instead of softened and highly coloured matter. These 
brown-coloured, compact lavas, consist almost entirely of 
small glimmering scales, or of minute acicular crystals, 
of feldspar, placed close by the side of each other, and 
abounding with minute black specks, apparently of horn¬ 
blende. The basaltic strata of Prosperous Hill project only 
a little above the level of the gently-sloping, feldspathic 
streams, which wind round and abut against their upturned 
edges. The inclination of the basaltic strata seems to be too 
great, to have been caused by their having flowed down a 
slope, and they must have been tilted into their present posi¬ 
tion, before the eruption of the feldspathic streams. 

Basaltic ring .—Proceeding round the island, the lavas of 
the upper series, southward of Prosperous Hill, overhang 
the sea in lofty precipices. Further on, the headland, called 
Great Stony-top, is composed, as I believe, of basalt; as is 
Long Range Point, on the inland side of which, the coloured 
beds abut. On the southern side of the island, we see the 
basaltic strata of the South Barn, dipping obliquely seaward 
at a considerable angle; this headland, also, stands a little 
above the level of the more modern, feldspathic lavas. Fur¬ 
ther on, a large space of coast, on each side of Sandy Bay, 
hus been much denuded, and there seems to be left only the 
basal wreck of the great, central crater. The basaltic strata 
reappear, with their seaward dip, at the foot of the hill called 
Man-und-Horse; and thence they are continued along the 
whole north-western coast to Sugar-Loaf Hill, situated near 
to the Flagstaff; and they everywhere have the same sea¬ 
ward inclination, and rest, in some parts at least, on the 
lavas of the basal series. We thus see that the circumfer¬ 
ence of the island, is formed by a much-broken ring, or 
rather a horse-shoe of basalt, open to the south, and inter- 
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rupted on the eastern side by many wide breaches. The 
breadth of this marginal fringe on the north-western side, 
where alone it is at all perfect, appears to vary from a mile 
to a mile and a-half. The basaltic strata, as well as those of 
the subjacent basal series, dip, with a moderate inclination, 
where they have not been subsequently disturbed, towards 
the sea. The more broken state of the basaltic ring round 
the eastern half, compared with the western half of the 
island, is evidently due to the much greater denuding power 
of the waves on the eastern or windward side, as is shown 
by the greater height of the cliffs on that side, than to lee¬ 
ward. Whether the margin of basalt was breached, before 
or after the eruption of the lavas of the upper series, is 
doubtful; but as separate portions of the basaltic ring 
appear to have been tilted before that event, and from other 
reasons, it is more probable, that some at least of the 
breaches were first formed. Reconstructing in imagination, 
as far as is possible, the ring of basalt, the internal "space or 
hollow, which has since been filled up with the matter erupted 
from the great central crater, appears to have been of an 
oval figure, eight or nine miles in length by about four miles 
in breadth, and with its axis directed in a N.E. and S.W. 
line, coincident with the present longest axis of the island. 

The central curved ridge .—This ridge consists, as before 
remarked, of gray feldspathic lavas, and of red, brecciated, 
argillaceous tuffs, like the beds of the upper coloured series. 
The gray lavas contain numerous, minute, black, easily 
fusible specks; and but very few large crystals of feldspar. 
They are generally much softened; with the exception of 
this character, and of being in many parts highly cellular, 
they are quite similar to those great sheets of lava which over¬ 
hang the coast at Prosperous Bay. Considerable intervals of 
time appear to have elapsed, judging from the marks of de¬ 
nudation, between the formation of the successive beds, of 
which this ridge is composed. On the steep northern slope, I 
observed in several sections a much worn undulating surface 
of red tuff, covered by gray, decomposed, feldspathic lavas, 
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with only a thin earthy layer interposed between them. In 
an adjoining part, I noticed a trap-dike, four feet wide, cut 
off and covered up by the feldspathic lava, as is represented 
in the wood-cut. The ridge ends on the eastern side in 



I—Gray Milupnlhlo lava. 

a—A lay.*, oiio Inch In llilchnoaa, of a rniMl.li earthy mailer. 

S-TIrec.Malcil. ml, amlllaceoui luff. 

a hook, which is not represented clearly enough in any map 
which I have seen; towards the western end, it gradually 
slopes down and divides into several subordinate ridges. 
The best defined portion between Diana's Peak and 
Nest Lodge, which supports the highest pinnacles in the 
island varying from 2000 to 2700 feet, is rather less than 
three miles long in a straight line. Throughout this space 
the ridge has a uniform appearance and structure; its cur¬ 
vature resembles that of the coast-line of a great bay, being 
made up of many smaller curves, all open to the south. 
The northern and outer side is supported by narrow ridges 
or buttresses, which slope down to the adjoining country. 
The inside is much steeper, and is almost precipitous; it is 
formed of the basset edges of the strata, which gently de¬ 
cline outwards. Along some parts of the inner side, a little 
way beneath the summit, a flat ledge extends, which imitates 
in outline the smaller curvatures of the crest. Ledges of 
this kind occur not unfrequently within volcanic craters, and 
their formation seems to be due to the sinking down of a 
level sheet of hardened lava, the edges of which remain 
(like the ice round a pool, from which the water has been 
drained) adhering to the sides.* 

• A most remarkable instance of this structure is described in Ellis’ 
Polynesian Researches (second edit), where an admirable drawing is 
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In some ports, the ridge is surmounted by a wall or para- 
pot, perpendicular on both sides. Near Diana's Peak this 
wall is extremely narrow. At the Galapagos Archipelago 
I observed parapets, having a quite similar structure and 
appearance, surmounting several of the craters; one, which 
I more particularly examined, was composed of glossy, red 
scoriae firmly cemented together; being externally perpendi¬ 
cular, and extending round nearly the whole circumference 
of the crater, it rendered it almost inaccessible. The Peak 
of Teneriffe and Cotopaxi, according to Humboldt, are 
similarly constructed; he states* that “at their summits a 
circular wall surrounds the crater, which wall, at a distance, 
has the appearance of a small cylinder placed on a truncated 
cone. On Cotopaxi + this peculiar structure is visible to the 
naked eye at more than 2000 tenses' distance; and no person 
has ever reached its crater. On the Peak of Tenerift'e, the 
parapet is so high, that it would be impossible to reach the 
caldera , if on the eastern side there did not exist a Breach." 
The origin of these circular parapets, is probably due to the 
heat or vapours from the crater, penetrating and hardening 
the sides to a nearly equal depth, and afterwards to the 
mountain being slowly acted on by the weather, which would 
leave the hardened part, projecting in the form of a cylinder 
or circular parapet. 

From the points of structure in the central ridge, now 
enumerated,—namely, from the convergence towards it of 
the beds of the upper series,—from the lavas there becom¬ 
ing highly cellular,—from the flat ledge, extending along its 
inner and precipitous side, like that within some still active 
craters,—from the parapet-like wall on its summit,—and 
lastly, from its peculiar curvature, nnlike that of uny com¬ 
mon line of elevation, I cannot doubt that this curved ridge 
forms the Inst remnant of a great crater. In endeavouring, 

given of the successive ledges or terraces, on the borders of the immense 
crater at Hawaii, in the Sandwich Islands. 

• Personal Narrative, vol. i. p. 171 

■f Humboldt’s Picturesque Atlas, folio, pi. 10 
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however, to trace its former outline, one is soon baffled ; its 
western extremity gradually slopes down, and branching 
into other ridges, extends to the sea-coast; the eastern end 
is more curved, but it is only a little better defined. Some 
appearances lead me to suppose, that the southern wall of 
the crater joined the present ridge near Nest Lodge; in this 
case the crater must have been nearly three miles long, and 
about a mile and a-liulf in breadth. Had the denudation of 
the ridge, and the decomposition of its constituent rocks, 
proceeded a few steps further, and had this ridge, like 
several other parts of the island, been broken up by great 
dikes and masses of injected matter, we should in vain have 
endeavoured to discover its true nature. Even now we 
have seen, that at Flagstaff Hill, the lower extremity and 
most distant portion of one sheet of the erupted matter, has 
been upheaved, to as great a height us the crater down 
which it flowed, and probably even to u greater height. It 
is interesting thus to trace the steps, by which the structure 
of a volcanic district becomes obscured, and finally obli¬ 
terated : so near to this last stage is St. Helena, that I 
believe no one has hitherto suspected, that the central ridge 
or axis of the island, is the last wreck of the crater, whence 
the most modern volcanic streams were poured forth. 

The great hollow spuce or valley southward of the central 
curved ridge, across which the half of the crater must once 
have extended, is formed of bare, water-worn hillocks and 
ridges of red, yellow, and brown rocks, mingled together in 
chaos-like confusion, interlaced by dikes, nnd without any 
regular stratification. The chief part consists of red decom¬ 
posing scoriai, associated with various kinds of tuff and 
yellow argillaceous beds, full of broken crystals, those of 
augite being particularly large. Here and there masses of 
highly cellular and amygdaloidal lavas protrude. From 
one of the ridges, in the midst of the valley, a conical preci¬ 
pitous hill, called Lot, boldly stands up, and forms a most 
singular and conspicuous object. It is composed of phono- 
lite, divided in one part into great curved lamina?, in another. 
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into angular concretionary balls, and in a third part, into 
outwardly radiating columns. At its base the strata of lava, 
tuff, and sconce, dip away on all sides:* the uncovered 
portion is 197+ feet in height, and its horizontal section 
gives an oval figure. The phonolite is of a greenish-gray 
colour, and is full of minute acicular crystals of feldspar; in 
most parts it has a oonchoidal fracture, and is sonorous, yet 
it is crenulated with minute air-cavities. In a S.W. direc¬ 
tion from Lot, there are some other remarkable columnar 
pinnacles, but of a less regular shape, namely, Lot’s Wife, 
and the Asses’ Ears, composed of allied kinds of rock. 
From their flattened shape, and their relative position to 
each other, they are evidently connected on the same line of 
fissure. It is, moreover, remarkable, that this same N.E. 
and S.W. line, joining Lot and Lot's Wife, if prolonged, 
would intersect Flagstaff Hill, which, as before stated, is 
crossed by numerous dikes running in this direction, and 
which has a disturbed structure, rendering it probable that 
a great body of once fluid rock lies injected beneath it. 

In this same great valley, there are several other conical 
masses of injected rock, (one, I observed, was composed of 
compact greenstone) some of which are not connected, as 
far as is apparent, with any line of dike; whilst others are 
obviously thus connected. Of these dikes, three or four 
great lines stretch across the valley in a N.E and S.W. 
direction, parallel to that one connecting the Asses’ Ears, 
Lot's Wife, and probably Lot. The number of these masses 
of injected rock, is a remarkuble feature in the geology 
of St. Helena. Beside those just mentioned, and the hypo¬ 
thetical one beneath Flagstaff Hill, there is Little Stony-top 

• Abich, in l»is Views of Vesuvius (plate vi.), 1ms shown the manner 
in which beds, under nearly similar circumstances, are tilted up. The 
upper beds are more turned up than the lower j and he accounts for 
this, by showing that the lava insinuates itself horizontally between 
the lower beds. 

t This height is given by Mr. Seale, in his Geognosy of the island. 
The height of the summit above the level of the sea, is said to be 144-1 
feet. 
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and others, as I have reason to believe, at the Man-and- 
Horse, and at High Hill. Most of these musses, if not all 
of them, have been injected, subsequently to the last volcanic 
eruptions from the central crater. The formation of conical 
bosses of rock on lines of fissure, the walls of which are in 
most cases parallel, may probably be attributed to ine¬ 
qualities in the tension, causing small transverse fissures; anil 
at these points of intersection, the edges of the strata would 
naturally yield, and be easily turned upwards. Finally, 
I may remark, that hills of phonolite everywhere are apt* 
to assume singular and even grotesque shapes, like that of 
Lot: the peak at Fernando Noronha offers an instance; 
at St. Jago, however, the cones of phonolite, though tapcr- 
ing, have a regular form. Supposing, as seems probable, 
that all such liillocks or obelisks have originally been 
injected, whilst liquefied, into a mould formed by yielding 
strata, as certainly has been the case with Lot, how are we 
to account for the frequent abruptness and singularity of 
their outlines, compared with similarly injected masses of 
greenstone and basalt? Can it be due to a less perfect 
degree of fluidity, which is generally supposed to be charac¬ 
teristic of the allied, trachytie lavas ? 

Superficial deposits .—Soft calcareous sandstone occurs in 
extensive, though thin, superficial beds, both on the northern 
and southern shores of the island. It consists of very 
minute, equal-sized, rounded particles of shells, and other 
organic bodies, which partially retain their yellow, brown, and 
pink colours, and occasionally, though very rarely, present 
an obscure trace of their original external forms. I in vain 
endeavoured to find a single unrolled fragment of a shell. 
The colour of the particles, is the most obvious character, 
by which their origin can be recognized, the tints being af¬ 
fected (and an odour produced) by a moderate heat, in the 
same manner as in fresh shells. The particles are cemented 
together, and are mingled with some earthy matter: the 

• D'Aubuisson, in his Trniti dc Glognosic (tom. ii. p. 540), particu¬ 
larly remarks that this is the case. 
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purest masses, according to Beatson, contain 70 per cent, of 
carbonate of lime. The beds, varying in thickness from two 
or three feet to fifteen feet, coat the surface of the ground; they 
generally lie on that side of the valley which is protected from 
the wind, and they occur at the height of several hundred 
feet above the level of the sea. Their position is the same, 
which sand, if now drifted by the trade-wind, would oc¬ 
cupy ; and no doubt they thus originated, which explains 
the equal size and minuteness of the particles, and likewise 
tlie entire absence of whole shells, or even of moderately- 
sized fragments. It is remarkable that at the present day, 
there are no shelly beaches on any part of the coast, whence 
calcareous dust could be drifted and winnowed*; we must, 
therefore, look back to a former period, when, before the 
land was worn into the present great precipices, a shelving 
coast, like that of Ascension, was favourable to the accumu¬ 
lation of shelly detritus. Some of the beds of this limestone 
are between 600 and 700 feet above the sea; but part of this 
height may possibly be due to an elevation of the land, sub¬ 
sequent to the accumulation of the calcareous sand. 

The percolation of rain-water has consolidated parts of 
these beds int'o a solid rock, and has formed masses of dark 
brown, stalagmitic limestone. At the Sugar-Loaf quarry, 
fragments of rock on the adjoining slopes,* have been 
thickly coated by successive fine layers of calcareous matter. 
It is singular, that many of these pebbles have their entire 
surfaces coated, without any point of contact having been 
left uncovered; hence, these pebbles must have been lifted 
up by the slow deposition between them, of the successive 
films of carbonate of lime. Masses of white, finely oolitic 
rock are attached to the outside of some of these coated 

• In the earthy detritus on several pnrts of this hill, irregular masses 
of very impure, crystallized sulphate of lime occur. As this substance 
is now being abundantly deposited by the surf nt Ascension, it is 
possible that these masses may thus have originated; but if so, it must 
have been at a period, when the land stood at a much lower level. This 
earthy selenite is now found at a height of between 600 and 700 feet. 
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pebbles. Von Buch has described a compact limestone at 
Lauzarote, which seems perfectly to resemble the stalagmitic 
deposition just mentioned: it coats pebbles, and in parts is 
finely oolitic: it forms a far-extended layer, from one inch to 
two or three feet in thickness, and it occurs at the height of 
800 feet above the sea, but only on that side of the island 
exposed to the violont north-western winds. Von Buch 
remarks,* that it is not found in hollows, but only on the 
unbroken and inclined surfaces of the mountain. He be¬ 
lieves, that it has been deposited by the spray which is 
borne over the whole island by these violent winds. It 
appears, however, to me much more probable that it has 
been formed, as at St. Helena, by the percolation of water 
through finely comminuted shells: for when sand is blown 
on a much exposed coast, it always tends to accumulate on 
broad, even surfaces, which offer a uniform resistance to the 
winds. At the neighbouring island, moreover, of Feurte- 
ventura,+ there is an earthy limestone, which, according to 
Von Buch, is quite similar to specimens which he has seen 
from St. Helena, and which he believes to have been formed 
by the drifting of shelly detritus. 

The upper beds of the limestone, at the above-mentioned 
quarry on the Sugar-Loaf Hill, are softer, finer-grained and 
less pure, than the lower beds. They abound with frag¬ 
ments of land-shells, and with some perfect ones; they con¬ 
tain, also, the bones of birds, and the large eggs,J apparently 
of water-fowl. It is probable that these upper beds re¬ 
mained long in an unconsolidated form, during which time, 
these terrestrial productions were embedded. Mr. G. R. 
Sowerby has kindly examined three species of land-shells, 
which I procured from this bed, and ltis descriptions are 

• Description ties Isles Canaries, p. 293. 

t Idem, pp. 314 and 374. 

I Colonel Wilkes, in a catalogue presented with some specimens to 
the Geological Society, states that as many as ten eggs were found by 
one person. Dr. Buckland has remarked (Geolog. Trans, vol. v. p. 474) 
on these eggs. 
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given in the Appendix. One of them is a Succinea, identical 
with a species, now living abundantly on the island : the two 
others, namely, Cochlogena fossilis, and Helix biplicata, are 
not known in a recent state: the latter, species was also 
found in another and different locality, associated with a 
species of Cochlogeua, which is undoubtedly extinct. 

Beils of extinet land-shells. —Land-shells, all of which ap¬ 
pear to he species now extinct, occur embedded in earth, in 
several parts of the island. The greater number have been 
found at a considerable height on Flagstaff Hill. On the 
N.W. side of this hill, a rain-channel exposes a section of 
about twenty feet in thickness, of which the upper part 
consists of black vegetable mould, evidently washed down 
from the heights above, and the lower part of less black 
earth, abounding with young and old shells, and with their 
fragments: part of this earth is slightly consolidated by 
calcareous matter, apparently due to the partial decompo¬ 
sition of some of the shells. Mr. Seale, an intelligent resi¬ 
dent, who first called attention to these shells, gave me a 
large collection from another locality, where the shells 
appear to have been embedded in very black earth. Mr. G. 
R. Sowerby has examined these shells, and has described 
them in the Appendix. There are seven species, namely, 
one Cochlogena, two species of the genus Cochlicopa, and 
four of Helix: none of these are known in a recent state, or 
liuve been found in any other country. The smaller species 
were picked out of the inside of the large shells of the 
Cochlogena auris-vulpina. This last-uientioued species is in 
many respects a very singular one; it was classed, even by 
Lamarck, in a marine genus, and having thus been mistaken 
for a sea-shell, and the smaller accompanying species having 
been overlooked, the exact localities where it was found, 
have been measured, and the elevation of this island thus 
deduced! It is very remarkable that all the shells of this 
species found by me in one spot, form a distinct variety, as 
described by Mr. Sowerby, from those procured from ano¬ 
ther locality by Mr. Seale. As this Cochlogena is a large 
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and conspicuous shell, I particularly enquired from several 
intelligent countrymen whether they had ever seen it alive; 
they all assured me that they had not, and they would not 
even believe that it was a land animal: Mr. Seale, moreover, 
who was a collector of shells all his life at St. Helena, never 
met with it alive. Possibly some of the smaller species may 
turn out to be yet living kinds; but, on the other hand, the 
two land-shells which are now living on the island in great 
numbers, do not occur embedded, as far as is yet known, 
with the extinct species. I have shown in my Journal,* that 
the extinction of these land-shells possibly may not be an 
ancient event; as a great change took place in the state of 
the island about 120 years ago, when the old trees died, and 
were not replaced by young ones, these being destroyed 
by the goats and hogs, which had run wild in numbers, 
from the year 1502. Mr. Seale states, that on Flagstaff 
Hill, where we have seen that the embedded land-shells are 
especially numerous, traces are everywhere discoverable, 
which plainly indicate that it was once thickly clothed with 
trees; at present not even a bush grows there. The thick 
bed of black vegetable mould which covers the shell-bed, on 
the flanks of this hill, was probably washed down from the 
upper part, as soon as the trees perished, and the shelter 
afforded by them was lost. 

Elevation of the land .—Seeing that the lavas of the basal 
series, which are of submarine origin, are raised above the 
level of the sea, and at some places to the height of many 
hundred feet, I looked out for superficial signs of the 
elevation of the laud. The bottoms of some of the gorges, 
which descend to the coast, are filled up to the depth of about 
a hundred feet, by rudely divided layers of sand, muddy clay, 
and fragmentary masses; in these beds, Mr. Seale has found 
the bones of the tropic-bird and of the albatross; the former 
now rarely, and the latter never visitiug the island. From 
the difference between these layers, and the sloping piles of 
detritus which rest on them, I suspect that they were 
* Journal of Researches, p. 582. 
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deposited, when the gorges stood beneath the sea. Mr. Seale, 
moreover, has shown that some of the fissure-like gorges,* 
become, with a concave outline, gradually rather wider 
at the bottom, than at the top; and this peculiar structure 
was probably caused by the wearing action of the sea, when 
it entered the lower part of these gorges. At greater heights, 
the evidence of the rise of the land is even less clear: never¬ 
theless, in a bay-like depression on the table-land behind 
Prosperous Bay, at the height of about 1000 feet, there are 
flat-topped masses of rock, which it is scarcely conceivable, 
could have been insulated from the surrounding and similar 
strata, by any other ageucy than the denuding action of a 
sea-beach. Much denudation, indeed, has been ett'ected at 
great elevations, which it would not be easy to explain by 
any othbr means : thus, the flat summit of the Barn, which is 
2000 feet high, presents, according to Mr. Seale, a perfect 
net-work of truncated dikes; on hills like the Flagstaff, 
formed of soft rock, we might suppose that the dikes had 
been worn down and cut oft' by meteoric agency, but we can 
hardly suppose this possible with the hard, basaltic strata of 
the Barn. 

Coast denudation .—The enormous cliffs, in many parts 
between 1000 and 2000 feet in height, with which this prison¬ 
like island is surrounded, with the exception of only a few 
places, where narrow valleys descend to the coast, is the 
most striking feature in its scenery. We have seen that 
portions of the basaltic ring, two or three miles in length by 
one or two miles in breadth, and from one -to two thousand 
feet in height, have been wholly removed. There are, also, 
ledges and banks of rock, rising out of profoundly deep 
water, and distant from the present coast between three and 
four miles, which, according to Mr. Seale, can he traced to 
the shore, and are found to be the continuations of certain 
well-known great dikes. The swell of the Atlantic ocean 
has obviously been the active power in forming these cliffs ; 

• A tissnre-like gorge, near Stony-top, is said by Mr. Seale to be 840 
feet deep, and only 115 feet in width. 
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and it is interesting to observe that the lesser, though still 
great, height of the cliffs on the leeward and partially pro¬ 
tected side of the island, (extending from the Sugar-Loaf 
Hill to South West Point,) oorresponds with the lesser 
degree of exposure. When reflecting on the comparatively 
low coasts of many volcanic islands, wliich also stand exposed 
in the open ocean, and are apparently of considerable 
anticpiity, the mind recoils from an attempt to grasp the 
number of centuries of exposure, necessary to have ground 
into mud and to linve dispersed, the enormous cubic muss of 
hard rock, which has been pared off the circumference of 
this island. The contrast in the superficial state of St. 
Helena, compared with the nearest island, namely, Ascen¬ 
sion, is very striking. At Ascension, the surface of the 
lava-streams are glossy, as if just poured forth, their boun¬ 
daries are well defined, and they can often be traced to 
perfect craters, whence they were erupted; in the course of 
many long walks, I did not observe a single dike; and the 
coast round nearly the entire circumference, is low, and has 
been eaten back (though too much stress must not be placed 
on this fact, as the island may have been subsiding) into a little 
wall only from ten to thirty feet high. Yet during the 340 
years, since Ascension has been known, not even the feeblest 
signs of volcanic action have been recorded.* On the other 
hand, at St. Helena, the course of no one stream of lava can 
be traced, either by the state of its boundaries or of its 
superficies ; the mere wreck of one great crater is left ; 
not the valleys only, but the surface of some of the 

• In the Nautical Magazine for 1835, p. 642, and for 1838, p. 361, 
and in the Comptes Rendus, April, 1838, accounts arc given of a scries 
of volcanic phenomena—earthquakes—troubled water—floating scoria: 
and columns of smoke—which have been observed at intervals since 
the middle of the last century, in a space of open sea between longi¬ 
tudes 2CP and 22° west, about half a degree south of the equator. 
These fncts seem to show, that an island or an archipelago is in process 
of formation in the middle of the Atlantic: a line joining St. Helena 
and Ascension, prolonged, intersects this slowly nascent focus of vol¬ 
canic action. 
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highest hills, are interlaced by worn-down dikes, and, in 
many places, the denuded summits of great cones of injected 
rock stand exposed and naked ; lastly, as we have seen, 
the entire circuit of the island has been deeply worn back 
into the grandest precipices. 

Craters of El v itt n 

There is much resemblance in structure and in geological 
history between St. Helena, St. Jago, and Mauritius. All 
three islands are bounded (at least in the parts, which I was 
able to examine) by a ring of basaltic mountains, now much 
broken, but evidently once continuous. These mountains 
have, or apparently once had, their escarpements steep 
towards the interior of the island, and their strata dip out¬ 
wards. I was able to ascertain, only in a few cases, the 
inclination of the beds; nor was this easy, for the stratifi¬ 
cation was generally obscure, except when viewed from a 
distance. I feel, however, little doubt that according to the 
researches of M. Elie de Beaumont, their average inclination 
is greater than that, which they could have acquired, con¬ 
sidering their thickness and compactness, by flowing down a 
sloping surface. At St. Helena, and at St. Jago, the basaltic 
strata rest on older and probably submarine beds, of different 
composition. At all three islands, deluges of more recent 
lavas have flowed from the centre of the island, towards and 
between the basaltic mountains; and at St. Helena, the 
central platform has been filled up by them. All three 
islands have been raised in mass. At Mauritius, the sen, 
within a late geological period, must have reached to the 
foot of the basaltic mountains, as it now does at St. Heleua; 
and at St. Jago, it is cutting back the intermediate plain 
towards them. In these three islands, but especially at St. 
Jago and at Mauritius, when standing on the summit of one 
of the old basaltic mountains, one looks in vain towards the 
centre of the island,—the point, towards which the strata 
beneath one's feet and of the mountains on each side, rudely 
converge,—for a source whence these strata could have been 
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erupted; but one sees only a vast hollow platform stretched 
beneath, or piles of matter of more recent origin. 

These basaltic mountains come, I presume, into the class 
of Craters of elevation : it is immaterial whether the rings 
were ever completely formed, for the portions which now 
exist, have so uniform a structure, that, if they do not form 
fragments of true craters, they cannot be classed with ordi¬ 
nary lines of elevation. With respect to their origin, after 
having read the works of Mr. Lycll,* and of MM. C. 
I’revost and Virlet, I cannot believe, that the great central 
hollows have been formed by a simple dome-shaped elevation, 
and the consequent arching of the strata. On the other hand, 
I have very great difficulty in admitting, that these basaltic 
mountains are merely the basal fragments of great volcanos, 
of which the summits have either been blown off, or more pro¬ 
bably swallowed up by subsidence. These rings are in some 
instances so immense, as at St. Jago and at Mauritius, and 
their occurrence is so frequent, that I can hardly persuade 
myself to adopt this explanation. Moreover, I suspect that 
the following circumstances, from their frequent concur¬ 
rence, are someway connected together,—a connection not 
implied in either of the above views; namely, first, the broken 
state of the ring, showing that the now detached portions 
have been exposed to great denudation, and in some cases 
perhaps, rendering it probable that the ring never was 
entire; secondly, the great amount of matter erupted from 
the central area, after or during, the formation of the ring ; 
and thirdly, the elevation of the district in mass. As far us 
relates to the inclination of the strata being greater than 
that, which the basal fragments of ordinary volcanos would 
naturally possess, 1 can readily believe that this inclination 
might have been slowly acquired by that amount of elevation, 
of which, according to M. Elie de Beaumont, the numerous 
uplifted fissures or dikes are the evidence and the measure,— 
a view equally novel and important, which we owe to the 
researches of that geologist on Mount Etna. 

• Principles of Geology (fifth edit.), vol. ii. p. 171. 


• The Complete Work of Charles Darwin Online 


CRATERS 


ELEVATION. 


95 

A conjecture, including the above circumstances, occurred 
to me, when,—with my mind fully convinced from the pheno¬ 
mena of 1835 in South America,* that the forces, which eject 
matter from volcanic orifices and raise continents in mass, 
are identical,—I viewed that part of the coast of St. .Tago, 
where the horizontally upraised, calcareous stratum dips into 
the sea, directly beneath a cone of subsequently erupted 
lava. The conjecture is, that during the slow elevation of a 
volcanic district or island, in the centre of which one or 
more orifices continue open, and thus relieve the subter¬ 
ranean forces, the borders are elevated more than the 
central area; and that the portions thus upraised, do not 
slope gently into the central, less elevated area, as does the 
calcareous stratum under the cone at St. Jago, and as does a 
large part of the circumference of Iceland,+ but that they 

* I have given a detailed account of these phenomena, in a paper read 
before the Geological Society in March, 1838. At the instant of time, 
when an immense area was convulsed and a large tract elevated, the dis¬ 
tricts immediately surrounding several of the great vents in the Cordillera 
remained quiescent; the subterranean forces being apparently relieved 
by the eruptions, which then recommenced with great violence. An 
event of somewhat the same kind, but on an infinitely smaller scale, 
appears to have taken place, according to Abich (Views of Vesuvius, 
plates i. and ix.), within the great crater of Vesuvius, where a platform 
on one side of a fissure was raised in mass twenty feet, whilst on the 
other side, a train of small volcanos burst forth in eruption. 

t It appears, from information communicated to me in the most 
obliging manner by M. E. Robert, that the circumferential parts of 
Iceland, which are composed of ancient basaltic strata alternating with 
tuff, dip inland, thus forming a gigantic saucer. M. Robert found that 
this was the case, with a few and quite local exceptions, for a space 
of coast several hundred miles in length. I find this statement 
corroborated, as far ns regards one place, by Mackenzie, in his Travels 
(p. 377), and in another place by some MS. notes kindly lent me by 
Dr. Hollnnd. The coast is deeply indented by creeks, at the head of 
which the land iB generally low. M. Robert informs me, that the 
inwardly dipping strata appear to extend as far as this line, and that 
their inclination usually corresponds with the slope of the surface, from 
the high coast-mountains to the low land at the head of these creeks. 
In the section described by Sir G. Mackenzie, the dip is 12°. The 
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are separated from it by curved faults. We might expect 
from what we see along ordinary faults, that the strata 
on the upraised side, already dipping outwards from their 
original formation as lava-streams, would he tilted from the 
line of fault, and thus have their inclination increased. 
According to this hypothesis, which I am tempted to extend 
only to some few cases, it is not probable that the ring 
would ever be formed quite perfect; and from the elevation 
being slow, the upraised portions would generally he ex¬ 
posed to much denudation, and hence the ring become 
broken ; we might also expect to find occasional inequalities 
in the dip of the upraised masses, as is the case at St. Jago. 
By this hypothesis, the elevation of the districts in mass, and 
the flowing of deluges of lava from the central platforms, 
are likewise connected together. On this view, the marginal 
basaltic mountains of the three foregoing islands, might still 
bo considered as forming, “ Craters of elevation the kind 
of elevation implied having been slow, and the central 
hollow or platform huving been formed, not by the arching 
of the surface, but simply by that part having been upraised 
to a less height. 

interior parts of the island chiefly consist, as far ns is known, of 
recently erupted matter. The great size, however, of Iceland, equalling 
the bulkiest part of England, ought perhaps to exclude it from the 
class of islands we have been considering; but I cannot avoid suspect¬ 
ing that if the coast-mountains, instead of gently sloping into the less 
elevated central area, had been separated from it by irregularly curved 
faults, the strata would have been tilted seaward, and a “ crater of 
elevation,” like that of St. Jago or that of Mauritius, but of much vaster 
dimensions, would have been formed. I will only further remark, that 
the frequent occurrence of extensive lakes at the foot of large volcanos, 
and the frequent association of volcanic and fresh-water strata, seem to 
indicate that the areas around volcanos are apt to be depressed beneath 
the general level of the adjoining country, either from having been 
less elevated, or from the effects of subsidence. 
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CHAPTER V. 

GALAPAGOS ARCHIPELAGO. 

Chatham Inland— Crater* composed of a peculiar hind of tuff—Small 
basaltic crater», with hollows at their bates—Albemarle lstand, fluid 
lavan, their composition—Craters of luff, inclination of tlieir exterior 
diverging strata, and structure of their interior converging strata— 
James Island, segment of o small basaltic crater; fluidity and compo¬ 
sition of its lava streams, and of its ejected fragments—Concluding re¬ 
marks on the craters of tuff, and on the breached condition of tlieir 
southern sides—Mineralogieal composition of the rocks of the archipe¬ 
lago—Elevation of the land—Direction of the flssurss of eruption. 

Tins archipelago is situated under the Equator, at a distance 
of between five and six hundred miles from the west coast 
of South America. It consists of five principal islands, and 
of several small ones, which together are equal in area,* but 
not in extent of land, to Sicily conjointly with the Ionian 
islands. They are all volcanic: on two, craters have been 
seen in eruption, and on several of the other islands, streams 
of lava have a recent appearance. The larger islands are 
chiefly composed of solid rock, and they rise with a tame 
outline, to a height of between one and four thousand feet. 
They are sometimes, but not generally, surmounted by one 
principal orifice. The craters vary in size from mere spira¬ 
cles to huge caldrons, several miles in circumference; they 
are extraordinarily numerous, so that I should think, if 
enumerated, they would be found to exceed two thousand; 

* 1 exclude from this measurement, the small volcanic islands of 
Culpepper and Wenmnn, lying seventy miles northward of the group. 
Craters were visible on all the islands of the group, except on Towers 
Island, which is one of the lowest; this islnnd is, however formed of 
volcanic rocks. 
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they are formed either of scoria; and lava, or of a brown 
coloured tuff; and these latter craters are in several respects 
remarkable. The whole group was surveyed by the officers 
of the Beagle. I visited myself four of the principal islands, 
and received specimens from all the others. Under the head 
of the different islands, I will describe only that which 
appears to me deserving of attention. 
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Chatham Island. Craters composed of a singular kind of 
tuff, —Towards the eastern end of this island, there occur two 
craters, composed of two kinds of tuff; one kind being friable, 
like slightly consolidated ashes; and the other compact, and 
of a different nature from any thing, which I have met with 
described. This latter substance, where it is best characterized, 
is of a yellowish-brown colour, translucent, and with a lustre 
somewhat resembling resin; it is brittle, with an angular, 
rough, and very irregular fracture, sometimes, however, being 
slightly granular, and even obscurely crystalline: it can 
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readily he scratched with a knife, yet some points are hard 
enough just to murk common glass; it fuses with ease into a 
blackish-green gloss. The muss contains numerous broken 
crystals of olivine and augitc, and small particles of black 
and brown scoria:: it is often traversed by thin seams of 
calcareous matter. It generally affects a nodular or con¬ 
cretionary structure. In a hand specimen, this substance 
would certainly be mistaken for a pale and peculiar variety 
of pitchstone; but when seen in mass, its stratification, and 
the numerous layers of fragments of basalt, both angular 
and rounded, at once render its subaqueous origin evident. 
An examination of a series of specimens, shows that this 
resin-like substance, results from a chemical change on small 
particles of pale and dark-coloured, scoriaceous rocks; and 
this change could be distinctly traced in different stages, 
round the edges of even the same particle. The position 
near the coast, of all the craters composed of this kind of tuff 
or peperino, and their breached condition, renders it pro¬ 
bable that they were all formed, when standing immersed in 
the sea; considering this circumstance, together with the 
remarkable absence of large beds of ashes in the whole 
archipelago, I think it highly probable, that much the 
greater part of the tuff has originated, from the trituration of 
fragments of the gray, basaltic lavas, in the mouths of craters 
standing in the sea. It may be asked, whether the heated 
water within these craters, has produced this singular change 
in the small scoriaceous particles, and given to them their 
translucent, resin-like fracture ? Or has the associated lime 
played any part in this change? I ask these questions, from 
having found at St. Jago, in the Cape de Verde Islands, that 
where a great stream of molten lava has flowed over a cal¬ 
careous bottom, into the sea, the outermost film, which in 
other parts resembles pitchstone, is changed, apparently by 
its contact with the carbonate of lime, into a resin-like sub¬ 
stance, precisely like the best characterized specimens of 
the tuft' from this archipelago.* 

• The concretions containing lime, which I have described at 
u 2 
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To return to the two crater*: one of them stand* nt the 
distance of a league from the coiwt, the intervening tract 
consisting of a calcareous tuff, apparently of submarine 
origin. This crater consists of a circle of hills, some of 
which stand quite detached, hut all have a very regulur, qufi- 
quft versal dip, at an inclination of between thirty and forty 
degrees. The lower beds, to the thickness of several hundred 
feet, consist of the resin-like stone, with embedded fragments 
of lava. The upper beds, which arc between thirty and 
forty feet in thickness, are composed of a thinly stratified, 
fine-grained, harsh, friable, brown-coloured tuff, or pepe- 
rino.* A central mass without any stratification, which 
must formerly have occupied the hollow of the crater, but is 
now attached only to a few of the circumferential hills, 
consists of a tuff, intermediate in character between that 
with a resin-like, and that with an earthy fracture. This 
mass contains white calcareous matter in small patches. 
The second crater (520 feet in height) must have existed, 
until the eruption of a recent, great stream of lava, as a 
separate islet; a fine section, worn by the sea, shows a grand 
funnel-shaped mass of basalt, surrounded by steep, sloping, 
flanks of tuff, having in parts an earthy, and in others, a 
semi-resinous fracture. The tuff is traversed by several 
broad, vertical dikes, with smooth and parallel sides, which 
I did not doubt were formed of basalt, until I actually broke. 
off fragments. These dikes, however, consist of tuff like 
that of the surrounding strata, but more compact, and with 
a smoother fracture; hence we must conclude, that fissures 
wero formed and filled up with the finer mud or tuff from 

Ascension, ns formed In a bed of ashes, presont some degree of resem¬ 
blance to this substance, but they have not n resinous fracture, At St. 
Helena, also, I found veins of a somewhat similar, compact, but non- 
resinous substance, occurring in a bed of pumiceous ashes, apparently 
free from calcareous matter: in neither of these coses could heat have 
acted. 

• Those geologists who restrict the term of tuff, to ashes of a white 
colour, resulting from the attrition of feldspathic lavas, would call these 
brown-coloured strata •• peperlno." 
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the crater, before its interior was occupied, as it now is, by a 
solidified pool of basalt. Other fissures have been subse¬ 
quently formed, parallel to these singular dikes, and are 
merely filled with loose rubbish. The change from ordinary 
scoriaceous particles to the substance with a semi-resinous 
fracture, could be clearly followed in portions of the compact 
tuff of these dikes. 

At the distance of a few miles from these two craters, 
stands the Kicker rock, or islet, remarkable from its singular 
form. It is unstratified, and is composed of compact tuff, 
in parts having the resin-like fracture. It is probable that 
No. 12. 



THE KICKER ROOK,-MO (tot high. 


this amorphous mass, like that similar mass in the case first 
described, once filled up the central hollow of a crater, and 
that its flanks, or sloping walls, have since been worn quite 
away by the sea, in which it stands exposed. 

Small basaltic craters .—A bare, undulating tract, at the 
eastern end of Chatham Island, is remarkable from the num¬ 
ber, proximity, and form of the small basaltic craters with 
which it is studded. They consist, either of a mere conical 
pile, or, but less commonly, of a circle, of black and red, glossy 
scoriae, partially cemented together. They vary in diameter 
from 30 to 150 yards, and rise from about 50 to 100 feet 
above the level of the surrounding plain. From one small 
eminence, I counted sixty of these craters, all of which were 
within a third of a mile from each other, and many were 
much closer. I measured the distance between two very small 
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craters, and found that it was only thirty yards from the 
summit-rim of one, to the rim of the other. Small streams 
of black, basaltic, lava, containing olivine and much glassy 
feldspar, have flowed from many, but not from all of these 
craters. The surfaces of the more recent streams were ex¬ 
ceedingly rugged, and were crossed by great fissures; the 
older streams were only a little less rugged ; ami they were 
all blended and mingled together in complete confusion. The 
different growth, however, of the trees on the streams, often 
plainly marked their different ages. Had it not been for 
this latter character, the streams could in few eases have 
been distinguished ; and consequently, this wide uiidulutory 
tract might have, (as probably many tracts have,) been erro¬ 
neously considered a* formed by one great deluge of lavu, 
instead of by u multitude of small streams, erupted from 
niuny small orifices. 

In several parts of this tract, and especially at the base of 
the small craters, there are circular pits, with perpendicular 
sides, from twenty to forty feet deep. At the foot of one 
small crater, there were three of these pits. They have 
probably been formed, by the falling in of the roofs of small 
caverns.* In other parts, there are mammiform hillocks, 
which resemble great bubbles of lava, with their summits 
fissured by irregular cracks, which appeared, upon entering 
them, to be very deep; lavu has not flowed from these; 
hillocks. There are, also, other very regular, mammiform 
hillocks, comjHJscd of stratified lava, and surmounted by 
circular, steep-sided hollows, which, I suppose have been 
formed by a body of gas, first, arching the strata into one of 
the bubble-like hillocks, and then, blowing off its summit. 
These several kinds of hillocks and pits, as well as the 
numerous, small, scoriaccous craters, all show that this tract 
has been penetrated, almost like a sieve, by the passage of 


• M. Elie do Beaumont has described (Mem. pour servir, &c., tom. 
iv. p. 113) many "petit* cirques dY-boulement" on Etna, of some of 
which the origin is historically known. 
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lieated vapours. The more regular hillocks could only have 
been heaved up, whilst the lava was in a softened state.* 

Albemarle Island. —This island consists of five, great, 
flat-topped craters, which, together with the one on the adjoin¬ 
ing island of Narborough, singularly resemble each other, in 
form and height. The southern one is 4700 feet high, two 
others are 3720 feet, a third only 50 feet higher, and tho 
remaining ones apparently of nearly the same height. Three 
of these are situated on one line, and their craters appear 
elongated in nearly the same direction. The northern crater, 
which is not the largest, was found by the triangulation to 
measure externally, no less than three miles and one-eightli 
of a mile, in diameter. Over the lips of these great, broad 
caldrons, and from little orifices near their summits, deluges 
of black lava have flowed down their naked sides. 

Fluidity of different lavas .—Near Tagus or Banks' Cove, 
I examined one of these great streams of lava, which is 
remarkable from the evidence of its former high degree of 
fluidity, especially when its composition is considered. Near 
the sea-coast this stream is several miles in width. It 
consists of a black, compact base, easily fusible into a black 
bead, with angular and not very numerous air-cells, and 
thickly studded with large, fractured crystals of glassy 
albite,+ varying from the tenth of an inch to half-an-inch, in 

• Sir G. Mackenzie (Travels in Iceland, p. 389 to 392) has described 
a plain of lava at the foot of Hecla, everywhere heaved up into great 
bubbles or blisters. Sir George states that this cavernous lava com¬ 
poses the uppermost stratum f and the same fact is affirmed by Von 
Buch (Descript, des Isles Canaries, p. 159), with respect to the busaltic 
stream near Hialcjo, in Tcneriffe. It appears singular that it should 
be the upper streams that are chiefly cavernous, for one secs no reason 
why the upper and lower should not have been equally affected at 
different times j—have the inferior streams flowed beneath the pressure 
of the sea, and thus been flattened, after the passage through them, of 
bodies of gas P 

1 In the Cordillera of Chile, I have seen lava very closely resembling 
this variety at the Galapagos Archipelago. It contained, however, be¬ 
sides the ulbite, well-formed crystals of augite, and the base (perhaps in 
consequence of the aggregation of the augitic particles) was a shade 
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diameter. This lava, although at first sight appearing 
eminently porpliyritic, cannot properly be considered so, for 
the crystals have evidently been enveloped, rounded, and 
penetrated by the lava, like fragments of foreign rock in a 
trap-dike. This was very clear in some specimens of a 
similar lava, from Abingdon Island, in which the only dif¬ 
ference was, that the vesicles were spherical and more 
numerous. The albite in these lavas is in a similar condition 
with the leucite of Vesuvius, and with the olivine, described 
by Von Buck,* as projecting in great balls from the basalt of 
Lanzarote. Besides the albite, this lava contains scattered 
grains of a green mineral, with no distinct cleavage, and 
closely resembling olivine;+ but as it fuses easily into a 
green glass, it belongs probably to the augitic family: at 
James Island, however, a similar lava contained true olivine. 
I obtained specimens from the actual surface, and from a depth 
of four feet, but they differed in no respect. The high 
degree of fluidity of this lava-stream was at once evident, 
from its smooth and gently sloping surface, from the manner 
in which the main stream was divided by small inequalities 
into little rills, and especially from the manner in which its 
edges, far below its source, and where it must have been in 
some degree cooled, thinned out to almost nothing; the 
actual margin consisting of loose fragments, few of which 
were larger than a man’s head. The contrast between this 
margin, and the steep walls, above twenty feet high, bounding 
many of the basaltic streams at Ascension, is very remark- 
lighter in colour. I may here remark, that in all these case*, I call the 
feldspnthic crystals, albite, from their cleavage-planes (as measured by 
the reflecting goniometer) corresponding with those of that mineral. 
As, however, other species of tills genus have lately been discovered to 
cleave in nearly the same planes with albite, this determination must 
be considered as only provisional. I examined the crystals in the 
lavas of many different parts of the Galapagos group, and I found that 
none of them, with the exception of some crystals from one part of 
James Island, cleaved in the direction of orthite or potash-feldspar. 

• Description des Isles Canaries, p. 295. 

t Humboldt mentions that lie mistook a green augitic mineral, oc¬ 
curring in the volcanic rocks of the Cordillera of Quito, for olivine. 
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able. It has generally been supposed that lavas abounding 
with large crystals, and including angular vesicles,* have 
possessed little fluidity; but we see that the case lias been 
very different at Albemarle Island. The degree of fluidity 
in different lavas, does not seem to correspond with any 
apparent corresponding amount of difference in their com¬ 
position : at Chatham Island, some streams, containing 
much glassy albite and some olivine, are so rugged, that 
they may be compared to a sea, frozen during a storm; whilst 
the great stream at Albemarle Island, is almost as smooth 
as a lake, when ruffled by a breeze. At James Island, 
black basaltic lava, abounding with small grains of olivine, 
presents an intermediate degree of roughness; its surface 
being glossy, and the detached fragments resembling in a 
very singular manner, folds of drapery, cables, and pieces of 
the bark of trees.f 

Craters of tuff .—About a mile southward of Banks’ Cove, 
there is a fine elliptic crater, about 500 feet in depth, and 
three quarters of a mile in diameter. Its bottom is occupied 
by a lake of brine, out of which some little crateriform hills 

• Tlie irregular and angular form of the vesicles, is probably caused 
by the unequal yielding of a mass composed, in almost equal proportion, 
of solid crystals and of a viscid base. It certainly seems a general cir¬ 
cumstance, as might have been expected, that in lava, which has 
possessed a high degree of fluidity, as well as an even-stud grain, the 
vesicles are internally smooth and spherical. 

t A specimen of basaltic lava, with a few small broken crystals of 
albite, given me by one of the officers, w perhaps worthy of description. 
It consists of cylindrical ramifications, some of which are only the 
twentieth of an inch in diameter, and are drawn out into the sharpest 
points. The mass has not been formed like a stalactite, for the points 
terminate both upwards and downwards. Globules, only the fortieth of 
an inch in diameter, have dropped from some of the points, and adhere 
to the adjoining branches. The lava is vesicular, but the vesicles never 
reach the surface of the branches, which are smooth and glossy. As it 
is generally supposed that vesicles are always elongated in the direction 
of the movement of the fluid mass, I may observe, that in these cylin¬ 
drical branches, which vary from a quarter to only the twentieth of an 
inch in diameter, every air-cell is spherical. 
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of luff rise. The lower beds are formed of compact tuff, ap¬ 
pearing like a subaqueous deposit; whilst the upper beds, 
round the entire circumference, consist of a harsh, friable 
tuff, of little specific gravity, but often containing fragments 
of rock in layers. This upper tuff contains numerous 
pisolitic balls, about the size of small bullets, which differ 
from the surrounding matter, only in being slightly linrder 
and finer grained. The beds dip away very regularly on all 
sides, at angles varying, as I found by measurement, from 25 
to 30 degrees. The external surface of the crater slopes at 
a nearly similar inclination; aud is formed by slightly convex 
ribs, like those on the shell of a pecten or scallop, which become 
broader as they extend from the mouth of the crater to its 
base. These ribs are generally from eight to twenty feet in 
breadth, but sometimes they arc as much as forty feet broad ; 
and they resemble old, plastered, much flattened vaults, with 
the plaster scaling off in plates: they are separated from 
each other by gullies, deepened by alluvial action. At their 
upper and narrow ends, near the mouth of tlio crater, these 
ribs often consist of real hollow passages, like, but rather 
smaller than, those often formed by the cooling of the crust 
of a lava-stream, whilst the inner parts have flowed on¬ 
ward ;—of which structure I saw many examples at Chatham 
Island. There can be no doubt, but that these hollow ribs or 
vaults have been formed in a similar manner, namely, by the 
setting or hardening of a superficial crust on streams of 
mud, which have flowed down from the upper part of the 
crater. In another part of this same crater, I saw open 
concave gutters, between one and two feet wide, which ap¬ 
peared to have been formed by the hardening of the lower 
surface of a mud-stream, instead of, ns in the former case, 
of the upper surface. From these facts, I think, it is certain, 
that the tuff must have flowed as mud.* This mud may 

* This conclusion is of some interest, because M. Dufrfnoy (Mem. 
pour servir, tom. iv. p. 274) has argued from strata of tuff, apparently 
of similar composition with that here described, being inclined at 
angles between 18° and 20°, that Monte Nuevo and some other craters 
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have been formed either within the crater, or from ashes 
deposited on its upper parts, and afterwards washed down by 
torrents of rain. The former method, in most of the cases, 
appears the more probable one; at James Island, however, 
some beds of the friable kind of tuff, extend so continuously 
over an uneven surface, that probably they were formed by 
the falling of showers of ashes. 

Within this same crater, strata of coarse tuff, chiefly com¬ 
posed of fragments of lava, abut, like a consolidated talus, 
against the inside walls. They rise to a height of between 
100 and 150 feet, above the surface of the internal brine- 
lake ; they dip inwards, and are inclined at an angle vary¬ 
ing from 30 to 36 degrees. They appear to have been 
formed beneath water, probably at a period when the sea 
occupied the hollow of the crater. I was surprised to ob¬ 
serve, that beds having this great inclination, did not, as far 
as they could be followed, thicken towards their lower 
extremities. 

Banks' Cove .—This harbour occupies part of the interior 
No. 13. 



•train, uml the converging •Irattllcd mini. Ttw lllgtml point of llieio lillli li 817 feet 


of Southern Italy, have been formed by upheaval. From the facts 
given above, of the vaulted character of the separate rills, and from the 
tuff not extending in horizontal sheets round these crateriform hills, no 
one will suppose that the strata have here been produced by elevation ; 
and yet we see that their inclination is above 20°, and often as 
much as 30°. The consolidated strata, also, of the internal talus, as 
will be immediately seen, dips at an angle of above 30°. 
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of a shattered crater of tuff, larger than that last described. 
All the tuff is compact, and includes numerous fragments of 
lava; it appears like a subaqueous deposit. The most re¬ 
markable feature in this crater, is the great development of 
strata, converging inwards, as in the last case, at a consider¬ 
able inclination, and often deposited in irregular, curved 
layers. These mterior, converging beds, as well as the 
proper, diverging, erateriform strata, are represented in the 
foregoing rude, sectional sketch of the headlands, form¬ 
ing this Cove. The internal and external strata differ little 
in composition, and the former have evidently resulted from 
the wear and tear, and redeposition, of the matter forming 
the external, erateriform strata. From the great develop¬ 
ment of these inner beds, a person walking round the rim of 
this crater, might fancy himself on a circular, anti-clinal 
ridge, of stratified sandstone and conglomerate. The sea is 
wearing away the inner and outer strata, and especially the 
latter; so that the inwardly converging strata, will perhaps 
in some future age, be left standing alone,—a case which 
might at first perplex a geologist.* 

James Island.—Two craters of tuff on this island, arc the 
only remaining ones which require any notice. One of them 
lies a mile and a-half inland from Puerto Grande: it is cir¬ 
cular, about the third of a mile in diameter, and 400 feet in 
depth. It differs from all the other tuff-craters which I 
examined, in having the lower part of its cavity, to the 
height of between 100 and 150 feet, formed by a precipitous 
wall of basalt, giving to the crater the appearance of having 
burst through a solid sheet of rock. The upper part of this 
crater consists of strata of the altered tuff, with a semi- 
• I believe that this case actually occurs in the Azores, where Dr. 
Webster (Description, p. 185) has described a basin-formed, little island, 
composed of tlrala of tuff, dipping inwards and bounded externally by 
steep sea-worn clifls. Dr. Daubeny supposes (on Volcanos, p. 266), 
that this cavity must have been formed by a circular subsidence. 
It appears to me far more probable, that we here have strata, which 
were originally deposited within the hollow of a crater, of which the 
exterior walls have since been removed by the sea. 


SEGMENT OF A SMALL CRATER. 


resinous fracture. Its bottom is occupied by a shallow lake 
of brine, covering layers of salt, which rest on deep, black 
mud. The other crater lies at the distance of a few miles, 
and is only remarkable from its size and perfect condition. 
Its summit is 1200 feet above the level of the sea, and the 
interior hollow is 600 feet deep. Its external, sloping sur¬ 
face presented a curious appearance, from the smoothness of 
the wide layers of tuft', which resembled a vast plastered 
floor. Brattle Island is, I believe, the largest crater in the 
Archipelago, composed of tuff; its interior diameter is 
nearly a nautical mile. At present, it is in a ruined con¬ 
dition, consisting of little more than half a circle, open to 
the south; its great size is probably due, in part, to internal 
degradation, from the action of the sea. 

Segment of a small basaltic crater.—One side of Fresh-water 
Bay, in James Islaud, is bounded by a promontory, which 
forms the last wreck of a great crater. On the beach of 
this promontory, a quadrant-shaped segment of a small, 
subordinate point of eruption stands exposed. It consists 
of nine, separate, little streams of lava, piled upon each other; 
and of an irregular pinnacle, about fifteen feet high, of red¬ 
dish-brown, vesicular basalt, abounding with large crystals of 
glassy albite, and with fused augite. This pinnacle, and 
some adjoining paps of rock on the beach, represent the 

No. 14. 
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axis of the crater. The streams of lava can be followed up 
a little ravine, at right angles to the coast, for between ten 
and fifteen yards, where they are hidden by detritus: along 
the beach they are visible for nearly eighty yards, and 1 do 
not believe that they extend much further. The three lower 
streams nre united to the pinnacle; nnd at the point of 
junction, (as is shown in the accompanying rude sketch, made 
on the spot), they ure slightly nrehed, ns if in the act of 
flowing over the lip of the crater. The six upper streams, 
no doubt, were originally united to this same column, before 
it was worn down by the sea. The lava of these streams is 
of similar composition with that of the pinnacle, excepting 
that the crystals of albite appear to be more comminuted, 
and the grains of fused augite are absent. Each stream is 
separated from the one above it, by a few inches, or at most 
by one or two feet in thickness, of loose, fragmentary scoriae, 
apparently derived from the abrasion of the streams, in pass¬ 
ing over each other. All these streams are very remarkable, 
from their thinness. I carefully measured several of them; 
one was eight inches thick, but was firmly coated with three 
inches above, and three inches below, of red scoriaceous rock, 
(which is the ease with all the streams), making altogether a 
thickness of fourteen inches: this thickness was preserved 
quite uniformly, along the entire length of the section. A 
second stream was only eight inches thick, including both 
the upper and lower scoriaceous surfaces. Until examining 
this section, I had not thought it possible, that lava could 
have flowed in such uniformly thin sheets, over a surface far 
from smooth. These little streams closely resemble in com¬ 
position, that great deluge of lava at Albemarle Island, which 
likewise must have possessed a high degree of fluidity. 

Pseudo-extraneous, ejected fragments ,—In the lava and in 
the scoria; of this little crater, I found several fragments, 
which, from their angular form, their granular structure, 
their freedom from air-cells, their brittle and burnt condition, 
closely resembled those fragments of primary rocks, which 
are occasionally ejected, as at Ascension, from volcanos. 
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These fragments consist of glassy albite, much macklcd, and 
with very imperfect cleavages, mingled with semi-rounded 
grains, having tarnished, glossy surfaces, of a steel-blue 
mineral. The crystals of albite are coated by a red oxide of 
iron, appearing like a residual substance; and their cleavage- 
planes, also, are sometimes separated by excessively fine 
layers of this oxide, giving to the crystals the appearance of 
being ruled, like a gloss micrometer. There was no quartz. 
The steel-blue mineral, which is abundant in the pinnacle, 
but which disappears in the streams derived from the pinna¬ 
cle, has a fused appearance, and rarely presents even a trace 
of cleavage ; I obtained, however, one measurement, which 
proved that it was augite; and in one other fragment, which 
differed from the others, in being slightly cellular and in 
gradually blending into the surrounding matrix, the small 
grains of this mineral were tolerably well crystallized. 
Although there is so wide a difference in appearance, be¬ 
tween the lava of the little streams, and especially of their 
red scoriaceous crusts, and one of these angular, ejected 
fragments, which at first sight might readily be mistaken for 
syenite, yet I believe, that the lava has originated from the 
melting and movement of a mass of rock, of absolutely 
similar composition with the fragments. Besides the speci¬ 
men above alluded to, in which we see a fragment becoming 
slightly cellular, and blending into the surrounding matrix, 
some of the grains of the steel-blue augite, also, have their 
surfaces becoming very finely vesicular, and passing into 
the nature of the surrounding paste; other grains are 
throughout, in an intermediate condition. The paste seems 
to consist of the augite more perfectly fused, or, more pro¬ 
bably, merely disturbed in its softened state by the move¬ 
ment of the mass, and mingled with the oxide of iron and 
with finely comminuted, glassy albite. Hence probably it is, 
that the fused augite, which is abundant in the pinnacle, dis¬ 
appears in the streams. The albite is in exactly the same 
state, with the exception of most of the crystals being smaller, 
in the lava and in the embedded fragments; but in the frag- 
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merits, they appear to be less abundant: this, however, 
would naturally happen, from the intumescence of the 
augitic base, and its consequent, apparent increase in bulk. 
It is interesting thus to trace the steps, by which a compact, 
granular rock becomes converted into a vesicular, pseudo-por- 
phyritic lava, and finally into red scoriot. The structure 
and composition of the embedded fragments, show that they 
are parts, either of a mass of primary rock, which has under¬ 
gone considerable change from volcanic action, or more 
probably of the crust of a body of cooled and crystallized 
lava, which has afterwards been broken up and re-liquefied ; 
the crust being less acted on by the renewed heat and 
movement. 

Concluding remarks on the tuff-craters .—These craters, from 
the peculiarity of the resin-like substance which enters 
largely into their composition, from their structure, their 
size and number, present the most striking feature in the 
geology of this Archipelago. The majority of them, form 
either separate islets, or promontories attached to the larger 
islands; and those which now stand at some little distance 
from the coast, are worn and breached, as if by the action 
of the sea. From this general circumstance of their position, 
and from the small quantity of ejected ashes in any part 
of the Archipelago, I am led to conclude, that the tuff has 
been chiefly produced, by the grinding together of fragments 
of lava within active craters, communicating with the sea. 
In the origin and composition of the tuff, and in the frequent 
presence of a centra! lake of brine and of layers of salt, these 
craters resemble, though on a gigantic scale, the “ salses," 
or hillocks of mud, which are common in some parts of 
Italy and in other countries.* Their closer connection, 
however, in this Archipelago, with ordinary voleauie action, 

• D'Aubuisson's Trait* de G*ognosic, tom. i. p. 189. I may remark 
that I saw at Terceira, in the Azores, a crater of tuff or peperino, very 
similar to these of the Galapagos Archipelago. From the description 
given in Freycinet's Voyage, similar ones occur at the Sandwich 
Islands; and probably they are present in many other places. 
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is shown by the pools of solidified basalt, with which they 
arc sometimes filled up. 

It at first ap|>ears very singular, that all the craters 
formed of tuff have their southern sides, either quite broken 
down and wholly removed, or much lower than the other sides. 
I saw and received accounts of twenty-eight of these craters; 
of these, twelve form separate islets,* and now exist as mere 
crescents quite open to the south, with occasionally a few 
points of rock marking their former circumference; of the 
remaining sixteen, some form promontories, and others 
stand at u little distance inland from the shore; but all, 
have their southern side* either the lowest, or quite broken 
down. Two, however, of the sixteen, had their northern 
sides also low, whilst their eastern and western sides were 
perfect. I did not see, or hear of, a single exception to the 
rule, of these craters being broken down or low on the side, 
which faces a point of the horizon between S.E. and S.W. 
This rule does not apply to craters composed of lava and 
scorise. The explanation is simple: at this Archipelago, 
the waves from the trade-wind, and the swell propagated 
from the distant parts of the open ocean, coincide in direc¬ 
tion, (which is not the case in many parts of the Pacific,) 
and with their united forces attack the southern sides of all 
the islands; and consequently the southern slope, even when 
entirely formed of hard basaltic rock, is invariably stcejier than 
the northern slope. As the tuff-craters arc composed of a soft 
material, and as probably all, or nearly nil, have at some 
period stood immersed in the sea, we need not wonder, that 
they should invariably exhibit on their exposed sides, the 
effects of this great denuding power. Judging from the 
worn condition of many of these craters, it is probable, that 

* These consist of the three Crossmnn Islets, the largest of which is 
600 feet in height i Enchanted Island i Gardner Island (760 feet high) i 
Champion Island (331 feet high) i Enderby Island) Uraltle Island ; 
two islets near Indefatigable Island i and one near James Island. 
A second crater near James Island (with a salt-lake in its centre) has 
its southern side only about twenty feet high, whilst the other parts of 
the circumference arc about 300 feet in height. 
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some have been entirely washed away. As there is no 
reason to suppose, that the craters formed of scorin’ and 
lava were erupted whilst standing in the sea, wc can see 
why the rule does not apply to them. At Ascension, it 
was shown, that the mouths of the craters, which are there 
all of terrestrial origin, have been affected by the trade- 
wind ; and this same power might hero, also, aid in making 
the windward and exposed sides of some of the craters, origi¬ 
nally the lowest. 

Mineraloyical composition of the rocks .—In the northern 
islands, the basaltic lavas seem generally to contain more albite 
than they do in the southern half of the Archipelago; but al¬ 
most all the streams contain some. The albite is not unfre- 
quently associated with olivine. I did not observe in any speci¬ 
men distinguishable crystals of hornblende or augite; I except 
the fused grains in theejected fragments, and in the pinnacle of 
the little crater, above described. I did not meet with a 
single specimen of true trachyte; though some of the paler 
lavas, when abounding with large crystals of the harsh and 
glassy albite, resemble in some degree this rock; but in 
every case the basis fuses into a black enamel. Beds of 
ushes and far-ejected scori®, as previously stated, are almost 
absent; nor did I see a fragment of obsidian or of pumice. 
Von Buch* believes that the absence of pumice on Mount 
Etna, is consequent on the feldspar being of the Labrador 
variety; if the presence of pumice depends on the constitu¬ 
tion of the feldspar, it is rcmnrkuble, that it should be 
absent in this archipelago, and nbundant in the Cordillera of 
South America, in both of which regions, the feldspar is of 
the albitic variety. Owing to the absence of ashes, and the 
general indecomposable character of the lava in this Archi¬ 
pelago, the islands are slowly clothed with a poor vegetation, 
and the scenery has a desolate and frightful aspect. 

Elevation of the land .—Proofs of the rising of the land are 
scanty and imperfect. At Chatham Island, I noticed some 
great blocks of lavu, cemented by calcareous matter, con- 
• Description tics Isles Canaries, p. 328. 
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taining recent shells; but they occurred at the height of 
only a few feet above high-water mark. One of the officers 
gave me some fragments of shells, which he found embedded 
several hundred feet above the sea, in the tuff of two craters, 
distant from each other. It is possible, that these fragments 
may have been carried up to their present height, in an 
eruption of mud; but as in one instance, they were asso¬ 
ciated with broken oyster-shells, almost forming a luyer, it 
is more probable, that the tuff was uplifted with the shells, 
in mass. The specimens are so imperfect, that they can be 
recognized only as belonging to recent marine genera. On 
Charles Island, I observed a line of great rounded blocks, 
piled on the summit of a vertical cliff, at the height of 
fifteen feet above the line, where the sea now acts during 
the heaviest gales. This appeared, at first, good evidence in 
favour of the elevation of the land ; but it was quite decep¬ 
tive, for I afterwards saw on an adjoining part of this same 
coast, and heard from eye-witnesses, that wherever a recent 
stream of lava forms a smooth inclined plane, entering the 
sea, the waves during gales have the power of rolling up 
rountled blocks to a great height, above the line of their ordi¬ 
nary action. As the little cliff in the foregoing case, is formed 
by a stream of lava, which, before being worn back, must have 
entered the sea with a gently sloping surface, it is possible, 
or ruther it is probable, that the rounded boulders, now lying 
on its summit, are merely the remnant of those, which had 
been rolled up during storms, to their present height. 

Direction of the fissures of eruption ,—The volcanic orifices 
in this group, cannot be considered as indiscriminately scat¬ 
tered. Three great craters on Albemarle Island form a 
well marked line,' extending N.W. by N. and S.E. by S. 
Narborough Island, and the great crater on the rectangular 
projection of Albemnrle Island, form a second parallel 
line. To the east, Hood's Island, and the islands and rocks 
between it and James Island, form another, nearly parallel 
line,which, when prolonged, indudcsCulpeppcr and Wennian 
Islands, lying seventy miles to the north. The other islands 
i 2 
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lying further eastward, form a less regular fourth line. Several 
of these islands, and the vents on Albemarle Island, are so 
placed, that they likewise fall on a set of rudely parallel 
lines, intersecting the former lines at right angles; so that 
the principal craters appear to lie on the points, where two 
sets of fissures cross each other. The islands themselves, 
with the exception of Albemarle Island, are not elongated 
in the same direction with the lines on which they stand. 
The direction of these islands, is nearly the same with 
that, which prevails in so remarkable a manner, in the 
numerous archipelagos of the great Pacific Ocean. Finally, 
I may remark, that amongst the Galapagos islands, there is 
no one dominant vent, much higher than all the others, as 
may be observed in many volcanic archipelagos: the 
highest, is the great mound on the south-western extremity 
of Albemarle Island, which exceeds by barely a thousand 
feet, several other neighbouring craters. 
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TRACHYTE AND BASALT.— DISTRIBUTION OP VOLCANIC ISLES. 

The sinking of crystals in fluid lava—Specific gravity of the constituent 
parts of trachyte and of basalt, and their consequent separation — Obsi¬ 
dian — Apparent non-separation of the elements of plutunic rocks — 
Origin of trap-dikes in the platonic series — Distribution of volcanic 
islands; their prevalence in the great oceans — They are generally 
arranged in lines — The central volcanos of Ton Buell doubtful — Vol¬ 
canic islands bordering continents—Antiquity of volcanic islands, and 
their elevation in mass—Eruptions on parallel lines of fissure within 
the same geological period. 

On the separation of the constituent minerals of lava, according 
to their specific gravities. —One side of Fresh-water Bay, in 
James Island, is formed by the wreck of a large crater, 
mentioned in the last chapter, of which the interior has been 
filled up by a pool of basalt, about 200 feet in thickness. 
This basalt is of a gray colour, and contains many crystals of 
glassy albite, which become much more numerous in the 
lower, scoriaceous part. This is contrary to what might 
have been expected, for if the crystals had been originally 
disseminated in equal numbers, the greater intumescence of 
this lower scoriaceous part, would have made them appear 
fewer in number. Von Buch* has described a stream of 
obsidian on the peak of Teneriffe, in which the crystuls of 
feldspar become more and more numerous, as the depth or 
thickness increases, so that, near the lower surface of the 
stream, the lava even resembles a primary rock. Von Buch 
further states, that M. Dr6e, in his experiments in melting 
lava, found that tin* crystuls of feldspar always tended to 
* Description dcs Isle* Canaries, pp. 11)0 and 11)1. 
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precipitate themselves to the bottom of the crucible. In 
these cases, I presume there can be no doubt,* that the 
Crystals sink from their weight. The specific gravity 
of feldspar variesf from 2'4 to 2'58, whilst obsidian seems 
commonly to be from 2'3 to 2*4; and in a fluidified state, its 
specific gravity would probably be loss, which would facili¬ 
tate the sinking of the crystals of feldspar. At James 
Island, the crystals of albite, although no doubt of less 
weight than the gray basalt, in the parts where compact, 
might easily be of greater specific gravity than the 
scoriaceotis mass, formed of melted lava and bubbles of 
heated gas. 

The sinking of crystals through a viscid substance like 
molten rock, as is unequivocally shown to have been the 
case in the experiments of M. Dree, is worthy of further 
consideration, as throwing light on the separation of the 
traehytic and basaltic series of lavas. Mr. P. Scrope has 
speculated on this subject; but he does not seem to have 
been aware of any positive facts, such as those above given; 
and he has overlooked one very necessary element, as it 
appears to me, in the phenomenon,—namely, the existence 
of either the lighter or heavier mineral, in globules or in 
crystals. In a substance of imperfect fluidity, like molten 
rock, it is hardly credible, that the separate, infinitely small 

* In a mass of molten iron, it is found (Edinburgh New Philosophical 
Journal, vol. xxiv. p. 66) that the substances, which have a closer affinity 
for oxygen, than iron has, rise from the interior of the mass to the sur¬ 
face. But a similar cause can hardly apply to the separation of the 
crystals of these lava-streams. The cooling of the surface of lava seems, 
in some cases, to have affected its composition; for Dufrf-noy (Mem. 
pour servir, tom. iv. p. 271) found that the interior parts of a stream 
near Naples, contained two-thirds of a mineral which was acted on by 
acids, whilst the surface consisted chiefly of a mineral unattackable by 

t I have taken the specific gravities of the simple minerals from Von 
Kobell, one of the latest and best authorities, and of the rocks from 
various authorities. Obsidian, according to Phillips, is 2'35; and 
Jameson says it never exceeds 2'4; but a specimen from Ascension, 
weighed by myself, was 2‘42. 
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atoms, whether of feldspar, augite, or of any other mineral, 
would have power from their slightly different gravities, to 
overcome the friction caused by their movement; but if the 
atoms of any one of these minerals became, whilst the 
others remained fluid, united into crystals or granules, it is 
easy to perceive that from the lessened friction, their sinking 
or flouting power would be greatly increased. On the other 
hand, if all the minerals became granulated at the same 
time, it is scarcely possible, from their mutual resistance, 
that any separation could take place. A valuable, practical 
discovery, illustrating the effect of the granulation of one 
element in a fluid mass, in aiding its separation, lias lately 
been made; when lead containing a small proportion of 
silver, is constantly stirred whilst cooling, it becomes granu¬ 
lated, and the grains or imperfect crystals of nearly pure 
lead, sink to the bottom, leaving a residue of melted metal 
much richer in silver; whereas if the mixture be left undis¬ 
turbed, although kept fluid for a length of time, the two 
metals show no signs of separating.* The sole use of the 
stirring seems to be, the formation of detached granules. 
The specific gravity of silver is 10"4, and of lead 11*35: the 
granulated lead, which sinks, is never absolutely pure, and 
the residual fluid metal contains, when richest, only -j-}? part 
of silver. As the difference in specific gravity, caused by the 
different proportions of the two metals, is so exceedingly 
small, the separation is probably aided in a great degree by 
the difference in gravity between the lead, when granular 
though still hot, and when fluid. 

Iu a body of liquefied volcanic rock, left for some time 
without any violent disturbance, we might expect, in accord- 
• A full and interesting account of thiB discovery, by Mr. Pattinson, 
was read before the British Association in September, 1838. In some 
nlloys, according to Turner (Chemistry, p. 210), the heaviest metal 
sinks, and it appears that this takes place whilst both metals are fluid. 
Where there is a considerable difference in gravity, as between iron 
and the slag formed during the fusion of the ore, we need not be sur¬ 
prised at the atoms separating, without cither substauce being granu¬ 
lated. 
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aiice with the above facts, that if one of the constituent 
minerals became aggregated into crystals or granules, or had 
been enveloped in this state from some previously existing 
mass, such crystals or granules woidd rise or sink, according 
to their specific gravity. Now we have plain evidence of 
crystals being embedded in many lavas, whilst the paste or 
basis has continued fluid. I need only refer, as instances, to 
the several, great, pseudo-porphyritic streams at the Galapagos 
islands, and to the trnchytie streams in many parts of the 
world, in which we find crystals of feldspar bent and broken 
by the movement of the surrounding, semi-fluid matter. 
Lavas are chiefly composed of three varieties of feldspar, 
varying in specific gravity from 2-4 to 2-74; of hornblende 
and augite, varying from 3'0 to 3'4: of olivine, varying from 
3’3 to 3'4; and lastly, of oxides of iron, with specific gravi¬ 
ties from 4 - 8 to 5-2. Hence crystals of feldspar, enveloped 
in a mass of liquefied, but not highly vesicular lava, would tend 
to rise to the upper parts; and crystals or granules of the other 
minerals, thus enveloped, would tend to sink. We ought not, 
however, to expect any perfect degree of separation in such 
viscid materials. Trachyte, which consists chiefly of feld¬ 
spar, with some hornblende and oxide of iron, has a specific 
gravity of about 2’45 ;* whilst basalt composed chiefly of 
augite and feldspar, often with much iron and olivine, has a 
gravity of about 3-0. Accordingly we find, that where both 
trachytic and basaltic streams have proceeded from the same 
orifice, the trachytic streams have generally been first 
erupted, owing, as we must suppose, to the molten lava of 
this series having accumulated in the upper parts of the vol¬ 
canic focus. This order of eruption has been observed by 
Boudant, Scrope, and by other authors; three instances, 
also, have been given in this volume. As the later erup- 

• Trachyte from Jnva, was found by Von Buch to be 2'47: from 
Auvergne, by De la Beche, it was 2-421 from Ascension, by myself, it 
was 242. Jameson and other authors give to basalt a specific gravity 
of 3-0; but specimens from Auvergne were found, by Dc In Bcchc, to 
be ouly 270; and from the Giant’s Causeway, to be 2-91. 
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tions, however, from most volcanic mountains, burst through 
their basal parts, owing to the increased height and weight 
of the internal column of molten rock, we see why, in most 
cases, only the lower flanks of the central, trachytic masses, 
are enveloped by basaltic streams. The separation of the 
ingredients of a mass of lava would, perhaps, sometimes 
take place within the body of a volcanic mountain, if lofty 
and of great dimensions, instead of within the underground 
focus; in which case, trachytic streams might he poured 
forth, almost contemporaneously, or at short recurrent in¬ 
tervals, from its summit, and basaltic streams from its base: 
this seems to have taken place at Teneriffe.* I need only 
further remark, that from violent disturbances the separa¬ 
tion of the two series, even under otherwise favourable con¬ 
ditions, would naturally often be prevented, and likewise 
their usual order of eruption be inverted. From the high 
degree of fluidity of most basaltic lavas, these perhaps, 
alone, would in many cases reach the surface. 

As we have seen that crystals of feldspar, in the instance 
described by Von Buch, sink in obsidian, in accordance with 
their known greater specific gravity, we might expect to find 
in every trachytic district, where obsidian has flowed as lava, 
that it had proceeded from the upper or highest orifices. 
This, according to Von Buch, holds good in a remarkable 
manner, both at the Lipari Islands and on the Peak of Te- 
neriffe; at this latter place, obsidian has never flowed from 
a less height than 9,200 feet. Obsidian, also, appears to 
have been erupted from the loftiest peaks of the Peruvian 
Cordillera. I will only further observe, that the specific 
gravity of quartz varies from 26 to 2‘8; and therefore, that 
when present in -a volcanic focus, it would not tend to sink 
with the basaltic bases; and this, perhaps, explains the fre¬ 
quent presence, and the abundance of this mineral, in the 
lavas of the trachytic series, as observed in previous parts of 
this volume. 

* Consult Von Buch’s well-known and admirable Description Physique 
of this island, which might serve as a model of descriptive geology. 
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An objection to the foregoing theory, will, perhaps, be 
drawn, from the plutonic rocks not being separated into two 
evidently distinct series, of different specific gravities; al¬ 
though, like the volcanic, they have been liquefied. In 
answer, it may first be remarked, that we have no evidence 
of the atoms of any one of the constituent minerals in the 
plutonic series, having been aggregated, whilst the others 
remained fluid, which we have endeavoured to show is 
an almost nocessary condition of their separation; on the 
contrary, the crystals have generally impressed each other 
with their forms.* 

In the second place, the perfect tranquillity, under which 
it is probable that the plutonic masses, buried at profound 
depths, have cooled, would, most likely, be highly unfavour¬ 
able to the separation of their constituent minerals; for, if 
the attractive force, which during the progressive cooling 
draws together the molecules of the different minerals, has 
power sufficient to keep them together, the friction between 
such half-formed crystals or pasty globules, would effectually 
prevent the heavier ones from sinking, or the lighter ones 
from rising. On the other hand, a small amount of disturb¬ 
ance, which would probably occur in most volcanic foci, and 
which we have seen does not prevent the separation of gra- 

* The crystalline paste of phonolite, is frequently penetrated by long 
needles of hornblende j from which it appears, that the hornblende, 
though the more fusible mineral, has crystallised before, or at the 
same time with, a more refractory substance. Phonolite, as far as my 
observations serve, in every instance appears to be an injected rock, like 
those of the plutonic series ; hence probably, like these latter, it has 
generally been cooled without repeated and violent disturbances. 
Those geologists who have doubted whether granite could have been 
formed by igneous liquefaction, because minerals of different degrees of 
fusibility impress each other with their forms, could not have been 
aware of the fact of crystallized hornblende penetrating phonolite, a 
rock undoubtedly of igneous origin. The viscidity, which it is now 
known, that both feldspar nnd quartz retain at a temperature much 
below their points of fusion, easily explains their mutual impressment. 
Consult on this subject Mr. Horner’s paper on Bonn. Geolog. Transact, 
vol. iv. p. 439; and L’Institut, with respect to quartz, 1839, p. 161. 
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miles of lead from a mixture of molten lead and silver, or 
crystals of feldspar from streams of lava, by breaking and 
dissolving the less perfectly formed globules, would permit 
the more perfect and therefore unbroken crystals, to sink or 
rise, according to their specific gravity. 

Although in plutonic rocks two distinct species, cor¬ 
responding to the trachytic and basaltic series, do not exist, 
I much suspect, that a certain amount of separation of their 
constituent parts has often taken place. I suspect this from 
having observed, how frequently dikes of greenstone and 
basalt intersect widely extended formations of granite and 
the allied metamorphic rocks. I have never examined 
a district in an extensive granitic region, without discovering 
dikes; I may instance the numerous trap-dikes, in several 
districts of Brazil, Chile, and Australia, and at the Cape of 
Good Hope: many dikes likewise occur in the great gra¬ 
nitic tracts of India, in the north of Europe, and in other 
countries. Whence, then, has the greenstone and basalt, 
forming these dikes, come 1 Are we to suppose, like some 
of the elder geologists, that a zone of trap is uniformly 
spread out beneath the granitic series, which composes, as 
far as we know, the foundations of the earth’s crust. Is it 
not more probable, that these dikes have been formed by 
fissures penetrating into partially cooled rocks of the gra¬ 
nitic and metamorphic series, and by their more fluid parts, 
consisting chiefly of hornblende, oozing out, and being sucked 
into such fissures ? At Bahia, in Brazil, in a district com¬ 
posed of gneiss and primitive greenstone, I saw many dikes, 
of a dark augitic (for one crystal certainly was of this mi¬ 
neral) or hornblendic rock, which, as several appearances 
clearly proved, either had been formed before the surround¬ 
ing mass had become solid, or had together with it been 
afterwards thoroughly softened.* On both sides of one of 

• Portions of these dikes have been broken off, and arc now sur¬ 
rounded by the primary rocks, with their lamime conformably winding 
round them. Dr. Hubbard, also, (Silliman's Journal, vol. xxxiv. p. 119), 
has described an interlacement of trap-veins in the granite of the 
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these dikes, the gneiss was penetrated to the distance of 
several yards, by numerous, curvilinear threads or streaks of 
dark matter, which resembled in form clouds of the class 
called cirrhi-comte; some few of these threads could be 
traced to their junction with the dike. When examining 
them, I doubted whether such hair-like and curvilinear veins 
could have been injected, and I now suspect, that instead of 
having been injected from the dike, they were its feeders. If 
the foregoing view of the origin of trap-dikes in widely ex¬ 
tended granitic regions, far from rocks of any other for¬ 
mation, be admitted ns probnble, we may further ndmit, in 
the case of a great body of plutonic rock, being impelled by 
repeated movements into the axis of a mountain-chain, that 
its more liquid constituent parts might drain into deep and 
unseen abysses; afterwards, perhaps, to be brought to the 
surface under the form, either of injected masses of green¬ 
stone and augitic porphyry,* or of basaltic eruptions. Much 
of the difficulty which geologists have experienced, when 
they have compared the composition of volcanic with plu¬ 
tonic formations, will, I think, be removed, if we may believe, 
that most plutonic musses have been, to a certain extent, 
drained of those comparatively weighty and easily liquefied 
elements, which compose the trappean and basaltic series of 
rocks. 

On the distribution of volcanic islands .—During my investi- 

Whitc Mountains, which he thinks must have been formed when both 
rocks were soft. 

• Mr. Phillips (Lartlner’s Encyclop. vol. ii. p. 115) quotes Von 
Bueh’s statement, that augitic porphyry ranges parallel to, and is 
found constantly at the base of, great chains of mountains. Humboldt, 
also, lias remarked the frequent occurrence of trap-rock, in a similar 
position ; of which fact I have observed many examples at the foot of the 
Chilian Cordillera. The existence of granite in the axes of great 
mountain chains is always probable, and I am tempted to suppose, 
that the laterally injected masses of augitic porphyry and of trap, bear 
nearly the same relation to the granitic axes, which basaltic lavas bear 
to the central trachytic masses, round the flanks of which they have 
so frequently been erupted. 
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gations on coral-reefs, I had occasion to consult the works 
of many voyagers, and I was invariably struck with the fact, 
that with rare exceptions, the innumerable islands scattered 
throughout the Pacific, Indian, and Atlantic Oceans, were 
composed either of volcanic, or of modern coral-rocks. It 
would be tedious to give a long catalogue of all the volcanic 
islands; but the exceptions which I have found, are easily 
enumerated: in the Atlantic, we have St. Paul's Rock, de¬ 
scribed in this volume, and the Falkland Islands, composed 
of quartz and clayslate; but these latter islands arc of con¬ 
siderable size, and lie not very far from the South American 
coast : # in the Indian Ocean, the Seychelles (situated in a line 
prolonged from Madagascar) consist of granite and quartz : 
in the Pacific Ocean, New Caledonia, an island of large 
size, belongs (as far as is known) to the primary class; 
New Zealand, which contains much volcanic rock and some 
active volcanos, from its size cannot be classed with the 
small islands, which we are now considering. The presence 
of a small quantity of non-volcanic rock, as of clay-slate on 
three of the Azores,+ or of tertiary limestone at Madeira, or of 
clay-slate at Chatham Island in the Pacific, or of lignite at 
Kerguelen Land, ought not to exclude such islands or archi¬ 
pelagos, if formed chiefly of erupted matter, from the 
volcanic class. 

The composition of the numerous islands, scattered 
through the great oceans, being with such rare exceptions 
volcanic, is evidently an extension of that law, and the effect 

• Judging from Forster's imperfect observation, perhups Georgia is 
not volcanic. Dr. Allan is my informant with regard to the Seychelles. 
1 do not know of what formation Rodriguez, in the Indian Oacun, is 
composed. 

t This is stated on the authority of Count V. dc Bedemur, with 
respect to Flores and Graciosa (Charlsworth Magazine of Nat. Hist, 
vol. i. p. 557). St. Maria has no volcanic rock, according to Captain 
Boyd (Von Buch's Descript, p. 365). Chatham Island has been de¬ 
scribed by Dr. DietTenbach, in the Geographical Journal, 1841, p. 201. 
As yet we have received only imperfect notices on Kerguelen Land, 
from the Antarctic Expedition. 
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of those same causes, whether chemical or mechanical, from 
which it results, that a vast majority of the volcanos now in 
action, stand either as islands in the sea, or near its shores. 
This fact of the ocean-islands being; so generally volcanic, ig, 
also, interesting, in relation to the nature of the mountain- 
chains on our continents, which are comparatively seldom 
volcanic; nnd yet we are led to suppose, that where our 
continents now stand, an ocean once extended. Do volcanic 
eruptions, we may ask, reach the surface more readily 
through fissures, formed during the first stages of the con¬ 
version of the bed of the ocean into a tract of land ? 

Looking at the charts of the numerous volcanic archipe¬ 
lagos, we see that the islands are generally arranged, either 
in single, double, or treble rows, in lines which are fre¬ 
quently curved in a slight degree.* Each separate island is 
either rounded, or more generally elongated in the same 
direction with the group in which it stands, but sometimes 
transversely to it. Some of the groups which are not much 
elongated, present little symmetry in their forms; M. Virlefrf- 
states that this is the case with the Grecian Archipelago: in 
such groups I suspect, (for I am aware how easy it is to 
deceive oneself on these points), that the vents are generally 
arranged on one line, or on a set of short parallel lines, 
intersecting at nearly right angles another line, or set of 
lines. The Galapagos Archipelago offers an example of this 
structure, for most of the islands and the chief orifices on 
the largest island, are so grouped as to fall on a set of lines 
ranging about N.W. by N., and on another set ranging 
about W.8.W.: in the Canary Archipelago, wc have a simpler 
structure of the same kind: in the Cupe de Verde group, 
which appears to bo the least symmetrical of any oceanic, 
volcanic archipelago, a N.W. and S.E. line formed by several 


• Professors William nnd Henry Darwin Rogers have lately insisted 
much, in a memoir read before the American Association, on the regu¬ 
larly curved lines of elevation in parts of the Appalachian range, 
t Bulletin dc la Soc. Geolog. tom. iii. p. 110. 
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islands, if prolonged, would intersect at right angles a 
curved line, on which the remaining islands are placed. 

Von Buck* has classed all volcanos under two heads, 
namely, central volcanos, round which numerous eruptions 
have taken place on all sides, in a manner almost regular, 
and vulcanic chains. In the examples given of the first 
class, as far as position is concerned, I can see no grounds 
for their being called 4 central'; and the evidence of any 
difference in mineralogical nature, between central volcanos 
and volcanic chains, appears slight. No doubt some one 
island in most small volcanic archipelagos, is apt to be 
considerably higher than the others; in a similar manner, 
whatever the cause inay be, that on the same island, one 
vent is generally higher than all the others. Von Buell 
does not include in his class of volcanic chains, small archi¬ 
pelagos, in which the islands are admitted by him, as at the 
Azores, to be arranged in lines; but when viewing on a 
map of the world, how perfect a series exists, from a few 
volcanic islands placed in a row, to a train of linear archi¬ 
pelagos following each other in a straight line, and so on to 
a great wall like the Cordillera of America, it is difficult to 
believe, that there exists any essential difference between 
short and long volcanic chains. Von Buch states f that his 
volcanic chains surmount, or are closely connected with, 
mountain-ranges of primary formation: but if trains of 
linear archipelagos are in the course of time, by the long 
continued action of the elevatory and volcanic forces, con¬ 
verted into mountain-ranges, it would naturally result, that 
the inferior primary rocks would often be uplifted and 
brought into view. 

Some authors have remarked, that volcanic islands occur 
scattered though at very unequal distances, along the 
shores of the great continents, as if in some measure con¬ 
nected with them. In the case of Juan Fernandez, situated 
330 miles from the coast of Chile, there was undoubtedly a 
* Description dcs Isles Canaries, p. 3*24. 
t Idem, p.393. 
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connexion between the volcanic forces acting under this 
island, and under the continent, as was shown during the 
earthquake of 1835. The islands, moreover, of some of the 
small volcanic groups, which thus border continents, are placed 
in lines, related to those, along which the adjoining shores of 
the continents trend; I may instance the lines of intersection 
at the Galapagos, and at the Cape de Verde Archipelagos, and 
the best marked line of the Canary Islands. If these facts 
l>e not merely accidental, we see that many scattered vol¬ 
canic islands and small groups are related, not only by 
proximity, but in the direction of the fissures of eruption to 
the neighbouring continents,—a relation, which Von Buch 
considers, characteristic of his great volcanic chains. 

In volcanic archipelagos, the orifices are seldom in acti¬ 
vity on more than one island at a time; and the greater 
eruptions usually recur only after long intervals. Observing 
the number of craters, that are usually found on each island 
of a group, and the vast amount of matter which has been 
erupted from them, one is led to attribute a high antiquity 
even to those groups, which appear, like the Galapagos, to 
be of comparatively recent origin. This conclusion accords 
with the prodigious amount of degradation, by the slow 
action of the sea, which their originally sloping coasts must 
have suffered, when they are worn back, as is so often the case, 
into grand precipices. We ought not, however, to suppose, in 
hardly any instance, that the whole body of matter, forming 
a volcanic island, has been erupted at the level, on which it 
now stands: the number of dikes, which seem invariably to 
intersect the interior parts of every volcano, show, on the 
principles explained by M. Elie de Beaumont, that the 
whole mass has been uplifted and fissured. A connexion, 
moreover, between volcanic eruptions and contemporaneous 
elevations in mass* has, I think, been shown to exist, in my 
work on Coral Reefs, both from the frequent presence of 

• A similar conclusion is forced on os, by the phenomena, which 
accompanied the earthquake of 1835, at Conception, nnd which are 
detailed in my paper (vol. v. p. 001) in the Geological Transactions. 
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upraised organic remains, and from the structure of the 
accompanying coral-reefs. Finally, I may remark, that in 
the same Archipelago, eruptions have taken place within the 
historical period, on more than one of the parallel lines of 
fissure: thus at the Galapagos Archipelago, eruptions have 
taken place from a vent on Narhorough Island, and from one 
on Albemarle Island, which vents do not fall on the same 
line; at the Canary Islands, eruptions have taken place in 
Teneriffe and Lanzarote; and at the Azores, on the three 
parallel lines of Pico, St. Jorge and Terceira. Believing 
that a mountain-axis differs essentially from a volcano, only 
in plutonic rocks having been injected, instead of volcanic 
matter having been ejected, this appears to me an interest¬ 
ing circumstance; for we may infer from it as probable, that 
in the elevation of a mountain-chain, two or more of the 
parallel lines forming it, may be upraised and injected within 
the same geological period. 
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CHAPTER VII. 

New South fValt*—Sandstone formation—Embedded pseudo-fiogmrnls of 
shale — Stratification—Current-cleavage—Great valleys.— Van Diemen's 
Land—Paleozoic formation—Newer formation with volcanic rocks — 
Travertin with leaves of extinct plants—Elevation of the land.—New 
Zealand— King George's Sound—Superficial ferruginous beds—Su¬ 
perficial calcareous deposits, with casts of branches—Their origin from 
drifted particles of shells and corals—Their extent.—Cajw of Good 
Hope—J unction of the granite and clay-state—Sandstone formation. 

The Beagle, in her homeward voyage, touched at New 
Zealand, Australia, Van Diemen'* Land, and the Cape of 
Good Hope. In order to confine the third Part of these 
Geological Observations to South America, I will here 
briefly describe all that I observed at these places, worthy of 
the attention of geologists. 

New South Wales .—My opportunities of observation con¬ 
sisted of a ride of ninety geographical miles to Bathurst, in 
a W.N.W. direction from Sydney. The first thirty miles 
from the coast passes over a sandstone country, broken up 
in many places by trap-rocks, and separated by a bold 
escurpement overhanging the river Nepean, from the great 
sandstone platform of the Blue Mountains. This upper plat¬ 
form is 1000 feet high at the edge of the escarpement, and 
rises in a distance of 25 miles to between 3000 aud 4000 
feet above the level of the sea. At this distance, the road 
descends to a country rather less elevated, and composed 
in chief part of primary rocks. There is much granite, 
in one part passing into a red porphyry with octagonal 
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crystals of quartz, and intersected in some places by trap- 
dikes. Near the Downs of Bathurst, I passed over much 
pale-brown, glossy clay-slate, with the shattered lamina; 
running north and south: I mention this fact, because 
Captain King informs me, that in the country a hundred 
miles southward, near Lake George, the mica-slate ranges 
so invariably north and south, that the inhabitants take 
advantage of it in finding their way through the forests. 

The sandstone of the Blue Mountains is at least 1,200 
feet thick, and in some parts is apparently of greater thick¬ 
ness; it consists of small grains of quartz, cemented by 
white earthy matter, and it abounds with ferruginous veins. 
The lower beds sometimes alternate with shales and coal: 
at Wolgan I found in carbonaceous shale, leaves of the 
Glossopteris Brotonii, a fern which so frequently accompanies 
the coal of Australia. The sandstone contains pebbles of 
quartz; and these generally increase in number and size 
(seldom, however, exceeding an inch or two in diameter) in 
the upper beds: I observed a similar circumstance in the 
grand sandstone formation at the Cape of Good Hope. On 
the South American coast, where tertiary and supra-tertiary 
beds have been extensively elevated, I repeatedly noticed 
that the uppermost beds were formed of coarser materials 
than the lower: this appears to indicate that, as the sea 
became shallower, the force of the waves or currents 
increased. On the lower platform, however, between the 
Blue Mountains and the coast, I observed that the upper 
beds of the sandstone frequently passed into argillaceous 
shale,—the effect probably, of this lower space having been 
protected from strong currents during its elevation. The 
sandstone of the Blue Mountains evidently having been of 
mechanical origin, and not having suffered any metamorphic 
action, I was surprised at observing, that in some specimens 
nearly all the grains of quartz were so perfectly crystallized 
with brilliant facets, that they evidently had not in their 
present form been aggregated in any previously existing 
k 2' 
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rock.* It is difficult to imagine how these crystals could 
have been formed; one can hardly believe that they were 
separately precipitated in their present crystallized state. 
Is it possible, that rounded grains of quartz may have been 
acted on by u fluid corroding their surfaces, and depositing 
on them fresh silica t I may remark, that in the sundstone 
formation of the Cape of Good Hope, it is evident, that 
silieu has been profusely deposited from aqueous solution. 

In several parts of the sandstone, I noticed patches of 
shale, which might at the first glance have been mistuken 
for extraneous fragments; their horizontal luuiinse, how¬ 
ever, being parallel with those of the sandstone, showed that 
they were the remnants of thin, continuous beds. One such 
fragment (probably the section of a long narrow strip) seen 
in the face of a cliff, was of greater vertical thickness than 
breadth, which proves that this bed of shale must have 
been in some slight degree consolidated, after having been 
deposited, and before being worn away by the currents. 
Each patch of the shale shows, also, how slowly many of 
the successive layers of sandstone were deposited. These 
pseudo-fragments of shale will perhaps explain in some 
cases, the origin of apparently extraneous fragments in 
crystalline metamorpliic rocks. I mention this, because 
I found near Rio de Janeiro a well-defined angular fragment, 
seven yards long by two yards in breadth, of gneiss contain¬ 
ing garnets and mica in layers, enclosed in the ordinary, 
stratified, porphyritic gneiss of the country. The lamina? of 
the fragment and of the surrounding matrix, ran in exactly 
the same direction, but they dipped at different angles. I 
do not wish to affirm that this singular fragment (a solitary 

• I have lately seen, in a paper by Smith (the father of English 
geologists), in the Magazine of Natural History, that the grains of 
quartz in the mill-stone grit of England are often crystallized. Sir 
David Brewster, in a paper read before the British Association, 1840, 
states, that in old decomposed glass, the silex and metals separate into 
concentric rings, and that the silex regains its crystalline structure, as 
is shown by its action on light. 
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case, as far as I know) was originally deposited in a layer, 
like the shale in the Blue Mountains, between the strata of 
the porphyritic gneiss, before they were metamorphosed; 
but there is sufficient analogy between the two cases to 
render such an explanation possible. 

Stratification of the escarpement .—The strata of the Blue 
Mountains appear to the eye horizontal; but they probably 
have a similar inclination with the surface of the platform, 
which slopes from the west towards the escarpement over 
the Nepean, at an angle of one degree, or of one hundred 
feet in a mile.* The strata of the escarpement dip almost 
conformably with its steeply inclined face, and with so much 
regularity, that they appear as if thrown into their present 
position; but on a more careful examination, they are seen 
to thicken and to thin out, and in the upper part to be suc¬ 
ceeded and almost capped by horizontal beds. These 
appearances render it probable, that we here see an original 
escarpement, not formed by the sea having eaten back 
into the strata, but by the strata having originally extended 
only thus far. Those who have been in the habit of examin¬ 
ing accurate charts of sea-coasts, where sediment is accumu¬ 
lating, will be aware, that the surfaces of the banks thus 
formed, generally slope from the coast very gently towards 
a certain line in the offing, beyond which the depth in most 
cases suddenly becomes great. I may instance the great 
banks of sediment within the West Indian Archipelago,+ 
which terminate in submarine slopes, iuclined at angles of 
between 30 and 40 degrees, and sometimes even at more than 

* This is stated on the authority of Sir T. Mitchell, in his Travels, 
vol. ii. p. 357. 

t I have described these very curious banks in the Appendix (p. 19(1) 
to my volume on the structure of Coral Reefs. I have ascertained the 
inclination of the edges of the banks, from information given me by 
Captain B. Allen, one of the surveyors, and by carefully measuring the 
horizontal distances between the lust sounding on the bank and the 
first in the deep water. Widely extended banks in all parts of the 
West Indies, have the same general form of surface. 
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40 degrees: every one knows how steep such a slope would 
appear on the land. Banks of this nature, if uplifted, 
would probably have nearly the same external form as the 
platform of the Blue Mountains, where it abruptly terminates 
over the Nepean. 

Current cleavage .—The strata of sandstone in the low 
coast country, and likewise on the Blue Mountains, arc 
often divided by cross or current laminae, which dip in dif¬ 
ferent directions, and frequently at an angle of forty-five 
degrees. Most authors have attributed these cross layers 
to successive small accumulations on an inclined surface; 
but from a careful examination in some parts of the New Red 
sandstone of England, I believe that such layers generally 
form parts of a series of curves, like gigantic tidal-ripples, 
the tops of which have since been cut off, either by nearly 
horizontal layers, or by another set of great ripples, the 
folds of which do not exactly coincide with those below 
them. It is well known to surveyors that mud and sand 
are disturbed during storms at considerable depths, at least 
from 300 to 450 feet,* so that the nature of the bottom even 
becomes temporarily changed; the bottom, also, at a depth 
between 60 and 70 feet, has been observedf to be broadly 
rippled. One may, therefore, be allowed to suspect, from 
the appearances just mentioned in the New Red sandstone, 
that at greater depths, the bed of the ocean is heaped up 
during gales into great ripple-like furrows and depressions, 
which are afterwards cut off by the currents during more 
tranquil weather, and again furrowed during gales. 

Valleys in tlie sandstone platforms .—The grand valleys, by 
which the Blue Mountains aud the other sandstone plat¬ 
forms of this part of Australia are penetrated, and which 
long offered an insuperable obstacle to the attempts of the 
most enterprising colonist to reach the interior country, 
form the most striking feature in the geology of New South 

• See Martin White, on Soundings in the British Channel, pp. 4 
and 166. 

f M. Siau on the Action of Waves. Edin. New Phil. Journ. vol. xxxi. 
p. 245. 
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Wales. They arc of grand dimensions, and are bordered 
by continuous lines of lofty cliffs. It is not easy to conceive 
a more magnificent spectacle, than is presented to a person 
walking on the summit-plains, when without any notice he 
arrives at the brink of one of these cliffs, which are so per¬ 
pendicular, that he can strike with a stone (as I have tried) 
the trees growing, at the depth of between 1000 and 1500 
feet below him; on both hands he secs headland beyond 
headland of the receding line of cliff, aud on the opposita 
side of the valley, often at the distance of several miles, he 
beholds another line rising up to the same height with thnt 
on which he stands, and formed of the sumc horizontal 
strata of pale sandstone. The bottom of these valleys are 
moderately level, and the fall of the rivers flowing in them, 
according to Sir T. Mitchell, is gentle. The main valleys 
often send into the platfonn great bay-like arms, which 
expand at their upper ends; and on the other hand, the 
platform often sends promontories into the valley, and even 
leaves in them great, almost insulated, masses. So continuous 
are the bounding lines of cliff, that to descend into some of 
these valleys, it is necessary to go round twenty miles; and 
into others, the surveyors have only lately penetrated, and 
the colonists have not yet been able to drive in their cattle. 
But the most remarkable point of structure in these valleys, 
is, that although several miles wide in their upper parts, 
they generally contract towards their mouths to such a 
degree, as to become impassable. The Surveyor-General, 
Sir T. Mitchell,* in vain endeavoured, first on foot and then 
by crawling between the great fallen fragments of sandstone, 
to UHeend through the gorge by which the river Grose joins 
the Nepean; yet the valley of the Grose in its upper part, 
ns I saw, forms a magnificent basin some miles in width, 
and is on all sides surrounded by cliffs, the summits of 
which are believed to be'nowhere less than 3000 feet above 
the level of the sea. When cattle are driven into the valley 
* Travels in Australia, vol. L p. 154.—I must express my obligation 
to Sir T. Mitchell, for several interesting personal communications on 
the subject of these great valleys of New South Wales. 
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of the Wolgan by a path (which I descended) partly cut by 
the colonists, they cannot escape; for this valley is in every 
other part surrounded by jierjwndicular cliffs, and eight 
miles lower down, it contracts, from an average width of half 
a mile, to a mere chasm impassable to man or beast. Sir 
T. Mitchell* states, that the great valley of the Cox river 
with all its branches, contracts, where it unites with the 
Nepean, into a gorge 2200 yards wide, and about 1000 feet 
in depth. Other similar cases might have been added. 

The first impression, from seeing the correspondence of 
the horizontal strata, on each side of these valleys and great 
amphitheatrical depressions, is that they have been in chief 
part hollowed out, like other valleys, by aqueous erosion; 
but when one reflects on the enormous amount of stone, 
which on this view must have been removed, in most of the 
above cases through mere gorges or chasms, one is led to 
ask whether these spaces may not have subsided. But con¬ 
sidering the form of the irregularly branching valleys, and 
of the narrow promontories, projecting into them from the 
platforms, we are compelled to abandon this notion. To 
attribute these hollows to alluvial action, would be pre¬ 
posterous; nor docs the drainage from the 6Uinmit-level 
always fall, as I remarked near the Weatherboard, into the 
head of these valleys, but into one side of their bay-like 
recesses. Some of the inhabitants remarked to me, that 
they never viewed one of these bay-like recesses, with the 
headlands receding on both hands, without being struck 
with their resemblance to a bold sea-coast. This is certainly 
the case; moreover, the numerous fine harbours, with their 
widely branching arms, on the present coast of New South 
Wales, which are generally connected with the sea by a 
narrow mouth, from one mile to a quarter of a mile in 
width, passing through the sandstone coast-cliffs, present a 
likeness, though on a miniature scale, to the great valleys of 
the interior. But then immediately occurs the startling 
difiiculty, why has the sea worn out these great, though 
• Idem, voL ii. p. 35S. 
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circumscribed, depressions on a wide platform, and left 
mere gorges, through which the whole vast amount of 
triturated matter must have been carried away? The only 
light I can throw on this enigma, is by showing that banks 
appear to be forming in some seas of the most irregular 
forms, and that the sides of such banks arc so steep (as 
before stated) that a comparatively small amount of subse¬ 
quent erosion would form them into cliffs: that the waves 
have power to form high and precipitous cliffs, even in land¬ 
locked harbours, I have observed in many parts of South 
America. In the Red Sea, banks with an extremely 
irregular outline and composed of sediment, are penetrated 
by the most singularly shaped creeks with narrow mouths : 
this is likewise the case, though on a larger scale, with the 
Bahama Banks. Such banks, I have been led to suppose,* 
have been formed by currents heaping sediment on an 
irregular bottom. That in some cases, the sea, instead of 
spreading out sediment in a uniform sheet, heaps it round 
submarine rocks and islands, it is hardly possible to doubt, 
after having examined the charts of the West Indies. To 
apply these ideas to the sandstone platforms of New South 
Wales, I imagine that the strata might have been heaped on 
an irregular bottom by the action of strong currents, and 
of the undulations of an open sea; and that the valley¬ 
like spaces thus left unfilled might, during a slow elevation 
of the land, have had their steeply sloping flanks worn into 
cliffs; the worn-down sandstone being removed, either at the 
time when the narrow gorges were cut by the retreating 
sea, or subsequently by alluvial action. 

• See the Appendix (pp. 192 and 196) to the Part on Coral Reefs. 
The fact of the sea heaping lip mad round a submarine nucleus, is 
worthy of the notice of geologists: for outlyers of the same composition 
with the coast-banks, are thus formed; and these, if upheaved and 
worn into cliffs, would naturally be thought to have been once connected 
together. 
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Van Diemen's Land. 

Tlie southern part of this island is mainly formed of 
mountains of greenstone, which often assumes a syenitic 
character, and contains much hypersthene. These moun¬ 
tains, in their lower half, are generally encased by strata 
containing numerous small corals and some shells. These 
shells have been examined by Mr. G. B. Sowerby, and are 
described in the Appendix; they consist of two species of 
Producta, and of six of Spirifera; two of these, namely, 
P. rugata and S. rotundata, resemble, as far as their imperfect 
condition allows of comparison, British mountain-limestone 
shells. Mr. Lonsdale has had the kindness to examine the 
corals ; they consist of six undescribed species, belonging to 
three genera. Species of these genera occur in the Silurian, 
Devonian, and Carboniferous strata of Europe. Mr. 
Lonsdale remarks, that all these fossils have undoubtedly a 
Palaeozoic character, and that probably they correspond in 
age to a division of the system, above the Silurian for¬ 
mations. 

The strata containing these remains are singular from the 
extreme variability of their mineralogical composition. 
Every intermediate form is present, between flinty-slate, 
clay-slate passing into gray-wacke, pure limestone, sand¬ 
stone, and porcellanic rock; and some of the beds can only 
be described, as composed of a siliceo-calcareo-clayslate. 
The formation, as far as I could judge, is at least a thousand 
feet in thickness: the upper few hundred feet usually consist 
of a siliceous sandstone, containing pebbles and no organic 
remains; the inferior strata, of which a pale flinty slate is 
perhaps the most abundant, are the most variable; and these 
chiefly abound with the remains. Between two beds of 
hard crystalline limestone, near Newtown, a layer of white 
soft calcareous matter is quarried, and is used for white¬ 
washing houses. From information given to me by Mr. 
Frankland, the surveyor-general, it appears that this Palaeo¬ 
zoic formation is found in different parts of the whole island ; 
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from the same authority, I may add that on the north-eastern 
coast, and in Bass' Straits primary rocks extensively occur. 

The shores of Storm Bay are skirted, to the height 
of a few hundred feet, by strata of sandstone, contain¬ 
ing pebbles of the formation just described, with its 
characteristic fossils, and therefore belonging to u sub¬ 
sequent age. These strata of sandstone often pass into 
shale, and alternate with layers of impure coal; they 
have in many places been violently disturbed. Near'Ho¬ 
bart Town, I observed one dike, nearly a hundred yards 
in width, on one side of which the strata were tilted at an 
angle of 60°, and on the other they were in some parts 
vertical, and had been altered by the effects of the heat. 
On the west side of Storm Bay, I found these strata capped 
by streams of basaltic lava with olivine ; and close by there 
was a mass of brecciated scoria;, containing pebbles of lava, 
which probably marks the place of an ancient submarine 
crater. Two of these streams of basalt were separated 
from each other by a layer of argillaceous wacke, which 
could be traced passing into partially altered scoriae. The 
wacke contained numerous rounded grains of a soft, grass- 
green mineral, with a waxy lustre, and translucent on its 
edges: under the blowpipe it instantly blackened, and the 
points fused into a strongly magnetic, black enamel. In 
these characters, it resembles those masses of decomposed 
olivine, described at St. Jago in the Cape de Verde group ; 
ami I should have thought tliut it had thus originated, had 
I not found a similar substance, in cylindrical threads, within 
the cells of the vesicular basalt,—a state under which olivine 
never uppears; this substance,* I believe, would be classed 
as bole by mineralogists. 

• Chlorophceite, described by Dr. MacC'ulloch (Western Islands, 
vol. i. p. 504) os occurring in a basaltic amygdaloid, differs from this 
substance, in remaining unchanged before the blow-pipe, and in black¬ 
ening from exposure to the air. May we suppose that olivine, in under¬ 
going the remarkable change described at St. Jago, passes through 
several states P 
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Travertin with extinct plants .—Behind Hobart Town there 
is a small quarry of a hard travertin, the lower strata of 
which abound with distinct impressions of leaves. Mr. 
Robert Brown lias had the kindness to look at my speci¬ 
mens ; he informs me that there are four or five kinds, none 
of which he recognizes as belonging to existing species. 
The most remarkable leaf is palmate, like that of a fan-palm, 
and no plant having leaves of this structure has hitherto 
been discovered in Van Diemen's Land. The other leaves 
do not resemble the most usual form of the Eucalyptus, (of 
which tribe the existing forests are chiefly composed,) nor 
do they resemble that class of exceptions to the common 
form of the leaves of the Eucalyptus, which occur in this 
island. The travertin containing this remnant of a lost 
vegetation, is of pale yellow colour, hard, and in parts even 
crystalline; but not compact, and is everywhere penetrated 
by minute, tortuous, cylindrical pores. It contains a very 
few pebbles of quartz, and occasional layers of chalcedonic 
nodules, like those of chert in our Greensand. From the 
pureness of this calcareous rock, it has been searched for in 
other places, but has never been found. From this circum¬ 
stance, and from the character of the deposit, it was probably 
formed by a calcareous spring entering a small pool or 
narrow creek. The strata have subsequently been tilted 
and fissured ; and the surface has been covered by a singular 
mass, with which, also, a large fissure has been filled up, 
formed of balls of trap embedded in a mixture of waeke and 
a white, earthy, alumino-calcareous substance. Hence it 
would appear, as if a volcanic eruption had taken place on 
the borders of the pool, in which the calcareous matter was 
depositing, and had broken it up and drained it. 

Elevation of the land .—Both the eastern and western shores 
of the Bay, in the neighbourhood of Hobart Town, are in 
most parts covered, to the height of thirty feet above the 
level of high-water mark, with broken shells, mingled with 
pebbles. The colonists attribute these shells to the abori¬ 
gines having carried them np for food: undoubtedly, there 
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are many large mounds, as was pointed out to me by Mr. 
Frankland, which have been thus formed; but I think from 
the numbers of the shells, from their frequent small size, 
from the manner in which they are thinly scattered, and 
from some appearances in the form of the land, that we 
must attribute the presence of the greater number to a small 
elevation of the land. On the shore of Ralph Bay (opening 
into Storm Bay) I observed a continuous beach about fifteen 
feet above high-water mark, clothed with vegetation, and by 
digging into it, pebbles encrusted with serpulse were found: 
along the banks, also, of the river Derwent, I found a bed of 
broken sea-shells above the surface of the river, and at a 
point where the water is now much too fresh for sea-shells 
to live; but in both these cases, it is just possible, that before 
certain spits of sand and banks of mud in Storm Bay were 
accumulated, the tides might have risen to the height where 
we now find the shells.* 

Evidence more or less distinct of a change of level be¬ 
tween the land and water, has been detected on almost all 
the land on this side of the globe. Capt. Grey, and other 
travellers, have found in southern Australia upraised shells, 
belonging either to the recent, or to a late tertiary period. 
The French naturalists in Baudin’s expedition, found shells 
similarly circumstanced on the S.W. coast of Australia. 
The Rev. W. B. Clarkcf finds proofs of the elevation of the 
land, to the amount of 400 feet, at the Cape of Good Hope. 
In the neighbourhood of the Bay of Islands in New Zea- 

• It would appear that some chnngcs arc now in progress in Rnlph 
Bay, for I was assured by an intelligent farmer, that oysters were 
formerly abundant in it, but that about the year 1834 they had, without 
any apparent cause, disappeared. In the Transactions of the Maryland 
Academy (vol. i. part i, p. 28) there is an account by Mr. Ducatel, of 
vast beds of oyBters and clams having been destroyed by the gradual 
filling up of the shallow lagoons and channels, on the shores of the 
southern United States. At Chiloe, in South America, I heard of a 
similar loss, sustained by the inhabitants, in the disappearance from one 
part of the coast of an edible species of Ascidia. 

t Proceedings of the Geological Society, vol. iii. p. 420. 
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land,* I observed that the shores were' scattered to some 
height, as at Van Diemen’s Land, with sea-shells, which the 
colonists attribute to the natives. Whatever may have been 
the origin of these shells, 1 cannot doubt, after having seen a 
section of the valley of the Thames River (37° S.), drawn by 
the Rev. W. Williams, that the land has been there elevated: 
on the opposite sides of this great valley, three step-like ter¬ 
races, composed of an enormous accumulation of rounded 
pebbles, exactly correspond with each other: the cscarpc- 
ment of each terrace is about fifty feet in height. No one 
after having examined the terraces in the valleys on the 
western shores of South America, which are strewed with 
sea-shells, and have been formed during intervals of rest in 
the slow elevation of the land, could doubt that the New 
Zealand terraces have been similarly formed. I may add, 
that Dr. Dieffenbach, in his description of the Chatham 
Islands,f (S.W. of New Zealand) states that it is manifest 
“ that the sea has left many places bare, which were once 
covered by its waters.” 


King George's Sound. 

This settlement is situated at the south-western angle of the 
Australian continent: the whole country is granitic, with the 

• I will here give a catalogue of the rocks which I met with near the 
Bay of Islands, in New Zealand :—1st, Much basaltic lava, and scori- 
form rocks, forming distinct craters;—2nd, A castellated hill of hori¬ 
zontal strata of flesh-coloured limestone, showing when fractured dis¬ 
tinct crystalline facets: the rain Imb acted on this rock in a remarkable 
manner, corroding its surface into a miniature model of an Alpine 
country: I observed here layers of chert and clay iron-stone j nnd in 
the bed of a stream, pebbles of clay-slate j—3rd, The shores of the Bay 
of Islands are formed of a feldspathic rock, of a blucish-gray colour, often 
much decomposed, with an angular fracture, and crossed by numerous 
ferruginous scams, but without any distinct stratification or cleavage. 
Some varieties are highly crystalline, and would at once be pronounced 
to be trap j others strikingly resembled clay-slate, slightly altered by 
heat; I was unable to form any decided opinion on this formation. 

t Geographical Journal, vol. xi, pp. 202, 203. 
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constituent minerals sometimes obscurely arranged in 
straight or curved lamina:. In these cases, the rock would 
be called by Humboldt, gneiss-granite, and it is remarkable 
that the form of the bare conical hills, appearing to be com- 
posed of great folding layers, strikingly resembles, on a small 
scale, those composed of gneiss-granite at Rio de Janeiro, 
and those described by Humboldt at Venezuela. These 
plutonic rocks arc, in many places, intersected by trappeun- 
dikos: in one place, I found ten parallel dikes ranging in an 
E. and W. line; and not far otf another set of eight dikes, 
composed of a different variety of trap, ranging at right 
nnglcs to the former ones. I have observed in several pri¬ 
mary districts, the occurrence of systems of dikes parallel 
and close to each other. 

Superficial femujvxous beds. — The lower parts of the 
country are everywhere covered by a bed, following the ine¬ 
qualities of the surface, of a honeycombed sandstone, 
abounding with oxides of iron. Beds of nearly similar 
composition are common, I believe, along the whole western 
coast of Australia, and on many of the East Indian 
islands. At the Cape of Good Hope, at the base of the 
mountains formed of granite and capped with sandstone, 
the ground is everywhere coated either by a fine-grained, 
rubbly, ochraceous mass, like that at King George’s Sound, 
or by a coarser sandstone with fragments of quartz, and 
rendered hard and heavy by an abundance of the hydrate of 
iron, which presents, when freshly broken, a metallic lustre. 
Both these varieties have a very irregular texture, including 
spaces either rounded or angular, full of loose sand; from 
this cause the surface is always honey-combed. The oxide 
of iron is most abundant on the edges of the cavities, where 
alone it affords a metallic fracture. In these formations, as 
well as in many true sedimentary deposits, it is evident that 
iron tends to become aggregated, either in the form of a 
shell, or of a network. The origin of these superficial beds, 
though sufficiently obscure, seems to be due to alluvial 
action on detritus abounding with iron. 
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Superficial calcareous deposit .—A calcareous deposit on the 
summit of Bald Head, containing branched bodies, sup¬ 
posed by some authors to have been corals, has been cele¬ 
brated by the descriptions of many distinguished voyagers.* 
It folds round and conceals irregular hummocks of granite, 
at the height of 600 feet above the level of the sea. It 
varies much in thickness; where stratified, the beds are 
often inclined at high angles, even as much as at 30 degrees, 
and they dip in all directions. These beds are sometimes 
crossed by oblique and even-sided laminse. The deposit 
consists either of a fine, white, calcareous powder, in which 
not a trace of structure can be discovered, or of exceedingly 
minute, rounded grains, of brown, yellowish, and purplish 
colours; both varieties being generally, but not always, 
mixed with small particles of quartz, and being cemented 
into a more or less perfect stone. The rounded calcareous 
grains, when heated in a slight degree, instantly lose their 
colours; in this and in every other respect, closely resem¬ 
bling those minute, equal-sized particles of shells and corals, 
which at St. Helena have been drifted up the sides of the 
mountains, and have thus been winnowed of all coarser 
fragments. I cannot doubt, that the coloured calcareous 
particles here have had a similar origin. The impalpable 
powder has probably been derived from the decay of the 
rounded particles; this certainly is possible, for on the coast 
of Peru, I have traced large unbroken shells gradually falling 
into a substance, as fine as powdered chalk. Both of the 
above-mentioned varieties of calcareous sandstone frequently 
alternate with, and blend into, thin layers of a hard sub- 
stalaginitic + rock, which, even when the stone on each side 
* I visited this hill, in company with Captain FitzRoy, and we came 
to a similar conclusion regarding these branching bodies. 

t I adopt this term from Lieut. Nelson's excellent paper on the 
Bermuda Islands (Qeolog. Trans, vol. v. p. 106), for the hard, compact, 
cream or brown-coloured stone, without any crystalline structure, 
which so often accompanies superficial calcareous accumulations. I 
have observed such superficial beds, coated with sub-stalagmitic rock, 
at the Cape of Good Hope, in several parts of Chile, and over wide 
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contains particles of quartz, is entirely free from them : 
hence we must suppose that these layers, as well as certain 
vein-like masses, have been formed by rain dissolving the 
calcareous matter and re-precipitating it, as has happened at 
St. Helena. Each layer probably marks a fresh surface, 
when the, now firmly cemented, particles existed as loose 
sand. These layers are sometimes brecciated and re- 
cemented, as if they had been broken by the slipping of 
the sand when soft. I did not find a single fragment of a 
sea-shell; but bleached shells of the Helix melo, an existing 
land species, abound in all the strata ; and I likewise found 
another Helix, and the case of an Oniscus. 

The branches are absolutely undistinguisliable in shape, 
from the broken and upright stumps of a thicket; their roots 
are often uncovered, and are seen to diverge on all sides; 
here and there a branch lies prostrate. The branches 
generally consist of the sandstone, rather firmer than the 
surrounding matter, with the central parts filled, either with 
friable calcareous matter, or with a sub-stalagmitic variety; 
this central part is also frequently penetrated by linear 
crevices, sometimes, though rarely, containing a trace of 

spaces in La Plata and Patagonia. Some of these beds have been 
formed from decayed shells, but the origin of the greater number is 
sufficiently obscure. The causes which determine water to dissolve 
lime, and then soon to redeposit it, are not, I think, known. The sur¬ 
face of the sub-stalagmitic layers appears always to be corroded by the 
rain-water. As all the above-mentioned countries have a long dry 
season, compared with the rainy one, I should have thought that the 
presence of the sub-stalagmite was connected with the climate, had not 
Lieut. Nelson found this substance forming under sea-water. Disinte¬ 
grated shell seems to be extremely soluble j of which I found good 
evidence, in a curious rock at Coquimbo in Chile, which consisted of 
small, pellucid, empty husks, cemented together. A series of specimens 
clearly showed, that these husks had originally contained small rounded 
particles of shells, which had been enveloped and cemented together 
by calcareous matter, (as often happens on sea-beaches), and which 
subsequently had decayed, and been dissolved by water, that must have 
penetrated through the calcareous husks, without corroding them,—of 
which processes, every stage could be seen. 
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wooily matter. These calcareous, branching bodies, appear 
to have been formed, by fine calcareous matter being washed 
into the casts or cavities, left by the decay of branches and 
roots of thickets, buried under drifted sand. The whole sur¬ 
face of the hill is now undergoing disintegration, and hence 
the casts, which are compact and hard, are left projecting. 
In calcareous sand at the Cape of Good Hope, I found the 
casts, described by Abel, quite similar to these at Bald 
Head; but their centres arc often filled with black car¬ 
bonaceous matter, not yet removed. It is not surprising, 
that the woody matter should have been almost entirely 
removed from the casts on Bald Head ; for it is certain, that 
many centuries must have elapsed since the thickets were 
buried; at present, owing to the form and height of the 
narrow promontory, no sand is drifted up, and the whole 
surface, as I have remarked, is wearing away. We must, 
therefore, look back to a period when the land stood lower, 
of which the French naturalists* found evidence in upraised 
shells of recent species, for the drifting on Bald Head of the 
calcareous and quartzose sand, and the consequent embed¬ 
ment of the vegetable remains. There was only one ap¬ 
pearance which at first made mo doubt concerning the 
origin of the cast,—namely, that the finer roots from dif¬ 
ferent stems sometimes became united together into upright 
plates or veins; but when the manner is borne in mind, in 
which fine roots often fill up cracks in hard earth, and that 
these roots would decay and leave hollows, as well as the 
stems, there is no real difficulty in this case. Besides the 
calcareous branches from the Cape of Good Hope, I have 
seen casts, of exactly the same forms, from Madeira + and 

• See M. Pdron’s Voyage, tom. i. p. 204. 

t Dr. J. Macaulay has fully described (F.ding. New Phil. Joum. 
vol. xxix. p. 350) the casts from Madeira. He considers (differently 
from Mr. Smith of Jordan Hill) these bodies to be corals, and the cal¬ 
careous deposit to be of subaqueous origin. His arguments chiefly rest 
(for his remarks on their structure are vague) on the great quantity of 
the calcareous matter, and on the casts containing animal matter, as 
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from Bermuda; at this latter place, the surrounding cal¬ 
careous rocks, judging from the specimens collected by 
Lieut. Nelson, are likewise similar, as is their subaerial 
formation. Reflecting on the stratification of the deposit on 
Bald Head,—on the irregularly alternating layers of eub- 
stalagmitic rock,— on the uniformly sized, and rounded 
particles, apparently of sea-shells and corals, — on the abun¬ 
dance of land-shells throughout the mass,— and finally, on 
the absolute resemblance of the calcareous casts, to the 
stumps, roots, and branches of that kind of vegetation, which 
would grow on sand-hillocks, I think there can be no reasonable 
doubt, notwithstanding the different opinion of some authors, 
that a true view of their origin has been here given. 

Calcareous deposits, like these of King George’s §ound, 
are of vast extent on the Australian shores. Dr. Fitton 
remarks, that “ recent calcareous breccia (by which term all 
these deposits are included) was found during Baudin’s 
voyage, over a space of no less than 25 degrees of latitude 
and an equal extent of longitude, on the southern, western, 
and north-western coasts.”* It appears also from M. 

shown by their evolving ammonia. Had Dr. Macaulay seen the enor¬ 
mous masses of rolled particles of shells and corals on the beach of 
Ascension, and especially on coral-reefs ; and had he reflected on the 
effects of long-continued, gentle winds, in drifting up the finer particles, 
he would hardly have advanced the argument of quantity, which is 
seldom trustworthy in geology. If the calcareous matter has originated 
from disintegrated shells and corals, the presence of animal matter is 
what might have been expected. Mr. Anderson analyzed for Dr. 
Macaulay part of a cast, and he found it composed of— 


Carbonate of lime.73-15 

Silica.11-90 

Phosphate of lime.8 81 

Animal matter.4-25 

Sulphate of lime.a trace 


98-11 

• For ample details on this formation, consult Dr. Fitton’s Appendix 
to Capt. King’s Voyage. Dr. Fitton is inclined to attribute a con¬ 
cretionary origin to the branching bodies: I may remark, that I have 
l 2 
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Peron, with whose observations and opinions on the origin 
of the calcareous matter and branching easts, mine entirely 
accord, that the deposit is generally much more continuous, 
than near King Goorge's Bound. At Swan River, Arch¬ 
deacon Scott* states that in one part it extends ten miles 
inland. Captain Wickham, moreover, informs me that 
during Ids late survey of the western const, the bottom of 
the sea, wherever the vessel anchored, was ascertained by 
crow-bars being let down, to consist of white calcareous 
matter. Hence it seems that along this coast, ns at Ber¬ 
muda and at Keeling Atoll, submarine and siilwcrinl depo¬ 
sits are contemporaneously in process of formation, from the 
disintegration of marine organic bodies. The extent of 
these deposits, considering their origin, is very striking; and 
they can be compared in this respect, only with the great 
coral-reefs of the Indian and Pacific Oceans. In other parts 
of the world, for instance in South America, there are super- 
Jicial calcareous deposits of great extent, in which not a trace 
of organic structure is discoverable; these observations 
would lead to the enquiry, whether such deposits may not, 
also, have been formed from disintegrated shells and corals. 

Cape of Good Hope. 

After the accounts given by Barrow, Carmichael, Basil 
Hall, and W. B. Clarke of the geology of this district, I 
shall confine myself to a few observations on the junction of 
the three principal formations. The fundamental rock is 
granite,+ overlaid by clay-slate : the latter is generally hard, 

seen in beds of sand in La Plata, cylindrical stems, which no doubt thus 
originated j but they differed much in appearance from these ul Bald 
Head, and the other places above specified. 

• Proceedings of the Gcolog. Soc. voh L p. 320. 

f In several placet I observed in the granite, small dark-coloured 
balls, composed of minute scales of black mica in a tough basis. In 
another place, I found crystals of block schorl radiating from a common 
centre. Dr. Andrew Smith found in the interior parts of the country, 
some beautiful specimens of granite, with silvery mica radiating or 
rather branching, like moss, from central points. At the Geological 
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and glossy from containing minute scales of mica; it alter¬ 
nates with, and passes into, beds of slightly crystalline, feld- 
spathic, slaty rock. This clay-slate is remarkable from being 
in some places (as on the Lion’s Rump) decomposed, even 
to the depth of twenty feet, into a pale-coloured, sandstone¬ 
like rock, which has been mistaken, I believe, by some 
observers, for a separate formation. I was guided by Dr. 
Andrew Smith to a fine junction at Green Point between 
the granite and clay-slate: the latter at the distance of a 
quarter of a mile from the spot, where the granite appears 
on the beach, (though, probably, the granite is much nearer 
under-ground), becomes slightly more compact and crystal¬ 
line. At a less distance, some of the beds of clay-slate are of a 
homogeneous texture, and obscurely striped with different 
zones of colour, whilst others are obscurely spotted. Within 
a hundred yards of the first vein of granite, the clay-slate 
consists of several varieties; some compact with a tinge of 
purple, others glistening with numerous minute scales of 
mica and imperfectly crystallized feldspar ; some obscurely 
granular, others porphyritic with small, elongated spots of a 
soft white mineral, which being easily corroded, gives to this 
variety a vesicular appearance. Close to the granite, the 
clay-slate is changed into a dark-coloured, laminated rock, 
having a granular fracture, which is due to imperfect crystals 
of feldspar, coated by minute, brilliant, scales of mica. 

The actual junction between the granitic and day-slate 
districts, extends over a width of about 200 yards, and con¬ 
sists of irregular masses and of numerous dikes of granite, 
entangled and surrounded by the clay-slate: most of the 
dikes range in a N.W. and S.E. line, parallel to the cleavage 
of the slate. As we leave the junction, thin beds, and lastly, 
mere films of the altered clay-slute are seen, quite isolated, 
ns if floating, in the coarsely-crystallized granite; but although 
completely detached, they all retain traces of the uniform 

Society, there arc specimens of granite with crystallized feldspar 
branching and radiating in like manner. 
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N.W. and S.E. cleavage. This fact has been observed in 
other similar cases, and has been advanced by some eminent 
geologists,* as a great difficulty on the ordinary theory, of 
granite having been injected whilst liquefied; but if we 
reflect on the probable state of the lower surface of a lami¬ 
nated mass, like clay-slate, after having been violently arched 
by a body of molten granite, we may conclude that it would 
be full of fissures parallel to the planes of cleavage; and 
that these would be filled with granite, so that wherever the 
fissures were close to each other, mere parting layers or 
wedges of the slate would depend into the granite. Should, 
therefore, the whole body of rock afterwards become worn 
down and denuded, the lower ends of these dependent 
masses or wedges of slate, would be left quite isolated in the 
granite; yet, they would retain their proper lines of cleavage, 
from having been united, whilst the granite was fluid, with a 
continuous covering of clay-slate. 

Following, in company with Dr. A. Smith, the line of 
junction between the granite and the slate, as it stretched 
inland, in a S.E. direction, we came to a place, where the 
slate was converted into a fine-grained, perfectly character¬ 
ized gneiss, composed of yellowish-brown granular feldspar, 
of abundant black brilliant mica, and of few and thin 
laminae of quartz. From the abundance of the mica in this 
gneiss, compared with the small quantity and excessively 
minute scales, in which it exists in the glossy clay-slate, we 
must conclude, that it has been here formed by the meta- 
morphic action,—a circumstance doubted, under nearly 
similar circumstances, by some authors. The laminte of the 
clay-slate are straight; and it was interesting to observe, that 
as they assumed the character of gneiss, they became undu- 
latory with some of the smaller flexures angular, like the 
laminte of many true metamorphic schists. 

Sandstone formation .—This formation makes the most 

• See M. Keilhau’s Theory on Granite, translated in the Edinburgh 
New Philosophical Journal, vol. xxiv. p.402. 
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imposing feature in the geology of Southern Africa. The 
strata are in many parts horizontal, and attain a thickness 
of about 2000 feet. The sandstone varies in character; it 
contains little earthy matter, but is often stained with iron; 
some of the beds are very fine-grained and quite white; 
others arc as compact and homogeneous ns quartz rock. In 
some places I observed a breccia of quartz, with the frag¬ 
ments almost dissolved in a siliceous paste. Broad veins of 
quartz, often including large and perfect crystals, are very 
numerous; and it is evident in nearly all the strata, that 
silica has been deposited from solution in remarkable 
quantity. Many of the varieties of quartzite appeared quite 
like metamorphic rocks ; but from the upper strata being as 
siliceous as the lower, and from the undisturbed junctions 
with the granite, which in many places can be examined, I 
can hardly believe that these sandstone-strata have- been 
exposed to heat.* On the lines of junction between these 
two great formations, I found in several places the granite 
decayed to the depth of a few inches, and succeeded, either 
by a thin layer of ferruginous shale, or by four or five 
inches in thickness of the recemented crystals of the 
granite, on which the great pile of sandstone immediately 
rested. 

Mr. Schomburgk has described+ a great sandstone forma¬ 
tion in northern Brazil, resting on granite, and resembling 
to a remarkable degree, in composition and in the external 
form of the land, this formation of the Cape of Good Hope. 
The sandstones of the great platforms of Eastern Australia, 
which also rest on granite, (lifter in containing more earthy 
and loss siliceous matter. No fossil remains have been 
discovered in these three vast deposits. Finally, I may add 
that I did not sec any boulders of far-transported rocks at 

• The Rev. W. B. Clarke, however, states, to my surprise, (Gcolog. 
Proceedings, vol. iii. p, -122,) that the sandstone in some part* is pene¬ 
trated by granitic dikes: such dikes must belong to an epoch altogether 
subsequent to that, when the molten granite neted on the clay-slate. 

♦ Geographical Journal, vol. x. p. 24(1. 
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the Cape of Good Hope, or on the eastern and western 
shores of Australia, or at Van Diemen's Land. In the 
northern island of New Zealand, I noticed some large 
blocks of greenstone, but whether their parent rock was 
far distant, I had no opportunity of determining. 
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DESCRIPTION OF FOSSIL SHELLS, 

Br G. B. 80WEHBY, Esq., F.L.S. 


Shells from a tertiary deposit, beneath a great basaltic 
stream, at St. Jago in the Cape de Verde Archipelago, 
referred to at p. 4 of this volume. 


1. Littobina Planaxis. Q. Sowerby. 

Tcstd subovatd, erased, lowigatd, an/raetibus quatuor, spiralitir 
strialis ; aperturd suboeald ; labio eolunullori infimdquc parte 
an/ractus ultimi planatit: long. O’O, lat. 0 - 45, poll. 

In stature and nearly in form this resembles a small periwinkle; 
it differs, however, very materially in having the lower part of the 
last volution, and the columellar lip as it wore out off and flattened, 
ns in the Purpura. Among the recent shells from the same locality, 
is one which greatly resembles this, and which may be identical, but 
which is a very young shell, and cannot therefore be strictly com¬ 
pared. 

2. Cekituium .emulum. O. Sowerby. 

Tetld oblongo- turritd, eubventricoid, apice subulato, anfractibus 
decern levitbr spiralitir strialis, primis serie unicd tuberculorum 
instruct is, intormediis irregular iter obsolete ? luberculi/eris, 
ultimo longi majori absque tuberculis, su/cis duobus feri basali- 
bus iustructo: labii extents margins intcmo intis crenulato: 
long. l - 8, lat. 0'7, poll. 

This species resembles so nearly one of the shells brought to¬ 
gether by Lamarck, under the name of Cerithium Vertagus, that at 
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first sight I thought it might be identical with it; it may be easily 
distinguished, however, by its being destitute of the fold in the 
centre of the columella so conspicuous in those shells. There is 
only one specimen, which has unfortunately lost the lower part of 
the outer lip, so that it is impossible to describe the form of the 
aperture. 


3. Venus simulans. G. Sowerby. 

Tettd rotundald, rentrieotd, lareiutculd, crowd; out is obtusit, 
latiiwculit, concentricity antic! jKtticeqne tuberculatim tolnlit; 
ared cardinali puttied altera- raletv latiusculd ; imprettione 
tubiimbonali pottied circulari: long. 1-8, alt. 1-8, lot. 1-5, 
poll. 

A shell which is intennediato in its characters, taking its place 
between the Venue eerrucota of the British Channel and the 
V. rotalina of Rang of tiro western coast of Africa, but sufficiently 
distinguished from both by its broad, obtuse, concentric ribs, which 
arc divided into tubercles both before and behind. It is also of a 
more circular form than either of those species. 

The following Shells, from the same betl, us fur as they can 
he distinguished, are known to be recent species. 

4. Purpura Fucus. 

5. Amphidesma australe. Sower by. 

0. Conus vexulatus. Lam. 

7. Fissurella coarotata. King. 

8. Pbuna,— two odd valves, but in such condition that it cannot 
be identified. 

». OsTREA COBNUCOPI.fi. Lam. 

10. AacA ovata. Lam. 

11. Patella niorita. Budgin. 

12. Tcrritella nrciNocLATA ? Lam. 

13. Strombus,— too much worn and mutilated to bo identified. 

1*. IIipponyx RADIATA. Gray. 

15. Natica cber. Valenciennes. 

16. Pectex, which in form resembles opercularis, but which is 
distinguishable by several characters. There is only a single valve, 
wherefore I cannot consider myself warranted to describe it. 

17. Pupa subdiapiiaxa. King. 

18 . Trochus— indeterminable. 
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EXTINCT LAND-SHELLS FROM ST. HELENA. 


The following six species were found associated together, at 
the bottom of a thick bed of mould; the two last species, 
namely, the Cochlngma fonilin and Helix biplicata were 
found, together with a species of Succinca now living on 
the Island, in a very modern calcareous sandstone. These 
Shells are referred to at p. 89 of this volume. 

I. Cociilouicna Adrib-vulpina. De Fer. 

This species is well described and figured in Martini and Chem¬ 
nitz's eleventh volumo. Chemnitz expresses doubts as to what 
gcuus it might properly be referred, and .also a strong opinion un¬ 
favourable to the conclusion that it should bo regarded as a land- 
shell. His specimens woro bought at a public auction in Hamburg, 
having been sent there by the Into O. Humphrey, who appears to 
have been very well acquainted with their real locality, and who 
sold them for land-sliulls. Chemnitz, however, mentions one speci¬ 
men in Spongier 1 s collection, in a fresher condition than his own, and 
which was said to be from China. The representation which ho 
has given is taken from this individual, and appears to mo to have 
boon only n cleaned spccimon of the St. Helena shell. It is easy to 
suppose that a shell from St. Helena might have been cither acci¬ 
dentally or interestedly, after passing through two or throe hands, 
sold ns a Chinese shell. I think it is not possible that a shell of 
this species could have been really found in China ; and among the 
immense quantities of shells that come to this country from the 
Celestial Empire, I have never seen ono. Chemnitz could not bring 
himself to establish a new genus for the reception of this remarkable 
8holl, though he evidently could not collate it with any of the then 
known genera, and though he did not think it a land-shell, he has 
called it Aurit-tulpina. Lamarck has placed it as the second 
species of his genus Strulhiolaria , under the name of crennlata. 
To this genus it does not however bear any affinity; and there can 
bo no doubt about the correctness of Do Ferussac's views, who 
ploccB it in the fourth division of his sub-genus Cochbymiu : and 
Lamarck would have been correct according to his own principles, 
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if he had placed it with his Auriculw. A variety of this species 
occurs, which may bo characterized as follows:— 

Cot'llLOGENA AUHIS-VULPINA, POT. 

Teatd subpyramidali, aperturd breciori, labio tenuiori: long. 
l'G8, aporturw 0'70, lot. 0 87 , poll. 

Obs.—T ho proportions of this, differ from those of the usual 
variety, whioh nro ns followsLength 1'85, of tho aperture 1', 
width 0'9G inches. It is worthy of observation, that all tho shells 
of this variety camo from a different part of the island, from the 
foregoing specimens. 

2. Cochlooena FOSSIL is. G.Sotcerby. 

Teatd oblongd, croaaiuaculd, epird aubacuminatd, obtusd , anfrac - 
tibui sen 'a, aubeentricoaia, lecher atriutia, auturd profundi 
imprcaad; aperturd eubocata; perhremaU) continuo, eubin- 
eraeaato; umbilieo parco: long. O'8, lot. 0'37, poll. 

This species is of the stature of C. Guadaloupeneia, but may 
easily bo distinguished by the form of the volutions and tho deeply- 
marked suture. The specimens vary a little in their proportions. 
This species was not obtained by Sir. Darwin, but is from the 
collection of the Geological Society. 

1. CoCIILICOPA 8UBPLICATA. G. Soltorby. 

Teatd oblongd, aubacuminato-pyramidali, apiee obtuao, anfrttc- 
tibua tioeem Iwcibua, poatici aubplicalia, auturd crenulutd; 
aperturd omtd, poatici acutd, labio externo tenui; columelld 
obaoleti aubtruncatd; umbilieo minimo: long. U'93, hit. 0'2S, 
poll. 

This and the following are placed with Do Fcrussao's sub-genus 
Cochlicopn, because they nro most nearly related to his Cochlicopa 
fot/icutue. As species they are, however, both perfectly distinct, 
being much larger, and not shining and smooth like O. Follieulua, 
which is found in tho South of Europe and at Madeira. Some 
very young shells and an egg were found, which I conjecture to 
belong to this species. 

2. Cochlicopa tebebellcm. G. Sotcerbg. 

Teatd oblongd, cglindraceo-pyramiduli, apiee obtueiueeulo, anfrac- 
tibue aeptenia, hveibna; auturd poatici crenulatd ; aperturd 
oeali, poatici acutd, labio externo tenui, antici declivi; colu- 
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mel/d obsolete truncatd, umbilico minimo; long. 0*77, lot. 
0-2 5, poll. 

This species differs from the last in being more cylindrical, and in 
being nearly free, when full grown, from the obtuse folds of the pos¬ 
terior volutions, as well as in the form of the aperture. The young 
shells of this species are longitudinally striated, and they have some 
very obsolete longitudinal folds. 

1. Helix dilamellata. O. Sower by. 

Test/i orhiculato-deprcssd, spird plan/!, atfraclibus sen is, ultimo 
subtus ventricoso, stipend angulari ; umbilico panto ; ajierturd 
semilunari, stipend ext its angtilatd, labio externo tenui; interne 
plicis dtutbus sjdralibus, posited majori: long. 0*15, lot. 0’33, 
poll. 

Tho young shells of this species have very different proportions 
from thoso marked nbovo, their axis being nearly as great ns their 
width. Tho largest specimen is white, with irregular ferruginous 
rays. This is very different from any known recent species, although 
there are several to which it appears to have some analogy, such as 
Helix epistylium or Cookiana, and II. gularis: in both of these, 
however, tho internal spiral plaits are placed within tho outor wall 
of the shell, and not upon the inner lamina, ns in Helix bilamellata. 
There is another recent species, which is somewhat analogous to 
this; it is ns yet undcscribed, and differs from this and from 
Cookiana, in tho circumstance of its possessing four internal spiral 
plaits, two of which aro placed within tho outer, and two upon the 
inner wall of tho shell; it was brought from Tahiti, in the Beagle. 

2. Helix polyodon. G. Sotcerby. 

Testd orbiculato-subdepressd, anfractibus sex, rolundatis, striatic ; 
aperturd semilunari, labio inleno plicis tribus sjtiralibus, 
posticis gradatim majoribus, externo intfis dentibus quhique 
instructor umbilico mediocri; long, 0-07, lat. O'15, poll. 

This is somewhat related to Helix contorta, of Do Fcrussac, Moll, 
terr. ot fluv. Tab. 51 A, f. 2; but differs from it in sovoral par¬ 
ticulars. 

3. Helix bpubca. G. Sotcerby. 

Testd suborbieulari, spird subconoided, obtusd ; anfractibus qua- 
tuor tumults, substriatis ; aperturd maynd, peritremate tenui; 
umbilico parvo, profunilo ; long. 0'1, lat. 0'13, poll. 
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Easily distinguished from Helix polgodon, by its wide, toothless 
aperture. 

4. Unix bipmcata. G. Sower by. 

Testd orliculato-deprmd, anfractibus quinque rotundatis , striatie ; 
aperturd semi/tinari, labio interna p/icis dtiabus spiralibut, 
postied inajori ; umbilico magno ; lonp. 0 - 04, hit. O'l, poll. 

This must bo regnrdod ns perfectly distinct from Helix hilamdlata , 
on account of its form ; its umbilicus is much larger, its spire is not 
Hat, nor is the posterior edge of each volution angular. There are 
specimens, which must be referred to this species, found with the 
foregoing species, and with the C'oylogcna fossilis, which latter is 
associated with a living Succinea, in the modern calcareous sand¬ 
stone. 


PALAEOZOIC SHELLS FROM VAN DIEMEN’S LAND, 
REFEREED TO AT P. 138 OF THIS VOLUME. 


1. Producta RUGATA. 

This is probably the same species with that named Producta 
rugata by Phillips (Geology of Yorkshire, part ii. plate vii. f. 1C) : 
it is, however, in too imperfect a condition to allow mo to decide 
positively. 

2. Producta drachythasrus. G. Soieerbg. 

Producta , testd mbtrapeaiformi , comprcssd, parte antied latiori, 
sub-bilobd, postied auguetiori, lined cardinali brevi. 

The most remarkable characters of this species, are the shortness 
of the hingo-linc, and tho comparative width of the anterior part: 
its outside is ornnmented with small, blunt tubercles, irregularly 
placed : it is in limestone, of tho ordinary grey colour of mountain 
limestone. Another specimen, which I suppose to be an impression 
of the inside of the flat valve, is in stone, of a light, rusty-brown 
colour. There is a third specimen, which I bolieve to bo the im¬ 
pression of the inside of the deeper valve, in a nearly similar stone, 
accompanied by other shells. 
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1. Spikifera bubradiata. G. Sower by. 

Spirifera, testd lamissimd, parte mediand laid, radiis lateralibns 
utriunjue lateris puucis, ineonspiauis. 

The breadth of this shell is rathor greater than its length. The 
rays of the lateral surfaces are very few and indistinct, and the 
medial lobe is uncommonly largo and wide. 

2. Spirifera rotundata? Phillips's Geology of Yorkshire, 
pi. ix. f. 17. 

Although this shell is not oxaotly like the figure above referred to, 
it would perhaps be impossible to find any good distinguishing 
character. Our specimen is much distorted; it is, moreover, an 
example of that sort of accidental variation that shows how little 
dependence ought, in some instances, to be placed upon particular 
characters ; for the radiating ribs of one side of one valve, are much 
more numerous and closer than those on the other side of the same 


3. Spirifera trapezoidalis. G. Sower by. 

Spirifera, lestd subtetragond, mediand parte profundd, radiis 
nonnullis, eubinconspicuis ; radiis latcralibus utriusqne lateris 
septem ad octo distinclis: long. 1 ’5, lot. 2% poll. 

There are two specimens of this, in a dark, rusty, gray limestone, 
probably bituminous. 

Spirifera trapezoidalis, var. ? G, Sowerby. 

Spirifera, testd radiis lateralibus triparlitim divisis, lincis incre¬ 
ment anliyuatis, ewteroquin omnind ad Spiriferam trapezoi- 
dalem simillimd. 

At first I hesitated to unite this to Sjnrifera trapezoidalis, but 
observing that at the commencement the radiating ribs woro simple, 
and knowing that tlicso are subject to variations, I have thought it 
best merely to distinguish this specimen as a variety. 


There are several othor, probably distinct, species of Spirifera, 
but as these are only easts, it is obviously impossible to givo the 
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external characters of the species. Since, however, they are very 
remarkable, I have thought it advisable to give a name, together 
with a short description of each. 

4. Spiripera paucicostata. G. Soworly. 

Length equal to about two-thirds of its breadth; ribs few and 
variable. 

5. Spiripera Vesfertilio. G. Sower by. 

Breadth more than double its length, radiating ribs rather large, 
distinct, and not numerous; posterior inner surface covered with dis- 
tinct punctulations in both valves. 

6 . Spiripera aviccla. G. Sowcrly. 

The proportions of this species nro very remarkable, inasmuch as 
it appears to have boon nearly three times nB wide ns it is long; the 
radiating ribs are not very numerous, and the internal posterior sur¬ 
face of one valve alone (the largo valve) has been punctulntcd. In 
its proportions, it resembles Phillips's Spiri/ora convolute ,• but as 
our Sp. avicula is only a cast of the inside, its proportions are not so 
abnormal as those of Sp. convoluta. 

A specimen which is very much pressed out of its natural shape, 
but which still appears to differ somewhat in its proportions, shows 
not only the cast of the inside, but also the impression of the out- 
sido; its radiating ribs are very irregular, aud numerous, but it 
must be regarded os doubtful whether some of them be not principal 
and others only interstitial: their irregularity renders it impossible to 
decide. 

• Geology of Yorkshire, Part 2. Pint® IX. f. 7. 
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DESCRIPTION OF SIX SPECIES OF CORALS, 
FROM THE PALAEOZOIC FORMATION OF 
VAN DIEMEN’S LAND. 


Br W. LONSDALE, Esq., F.O.S. 


1. Stenopoua Tasmaniensis, sp. n.* 

Branched, branches cylindrical, variously inclined or contortal; 
tubes more or less divergent; mouths oval, divisional ridges 
strongly tuberculated; indications of successive narrotcing in 
each tube, 1—2. 

This coral, in its general mode of growth, resembles Calamoj/ora 
(Stenopora ?) tumida, (Mr. Phillips, Geol. Yorkshire, Part II. 
PI. 1, fig. 62), but in the form of the mouth and other structural 
details, the differences are very great. Stenopora Tasmaniensis 
attains considerable dimensions, one specimen being 4J inches in 
length, and half an inch in diameter. 

The branches have individually great uniformity in their circum¬ 
ference, but they differ with respect to each other in the same spe¬ 
cimen ; and there is no definite method of subdivision or direction 
of growth. The extremities are occasionally hollow; and one 
specimen, about 1} inches in length, and half nn inch in breadth, is 
crushed completely flat. The tubes, in the best exposed cases, have 
considerable length, springing almost solely from the axis of the 
branch, and diverging vory gently till they nearly reach the oircum- 
fcrenco, where they bend outwards. In the body of tho branch, 

* Though the characters of this genus arc unpublished, it has been thought 
advisable not to give them tolly In this notice, a very few species only having 
been examined. The coral Is essentially composed of simple tubes, variously 
aggregated and radiating outwards. The mouth is round or oblong, and sur- 
roundod by projecting walls, having along the crest a row of tubercles. The 
mouth originally oval is gradually narrowed (ortvic) by a band projecting from 
the Inner wall of the tube, and Is flually closed. 

M 
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thu tubes uro angular from lateral interference ; but, on approaching 
the outer surface, they become oval in consequence of the inter¬ 
spaces produced by the greater divergence. Their diameter is very 
uniform throughout, with the exception of the narrowings near the 
terminations of the full-grown tubes. The walls in the interior of 
the branches were apparently very thin, but there is a relatively 
considerable thickness of matter at the circumference. No traces 
of transverse diaphragms have been noticed within the tubes. 

Cases illustrative of the changes to maturity aud final obliteration 
in tho oval termination of the tubes are rare, but the following have 
been observed. Where the mouth becomes free and oval, tho walls 
are thin and sharp, and perpendicular within the tube. In some 
coses they are in contact; but, in others, they are separated by 
grooves of variable dimensions, in which very minute foramina or 
pores may bo detected. As tho mouth approaches towards matu¬ 
rity, tho grooves are more or less filled up, and tho walls thicken, a 
row of very minuto tulwrclos being discoverable along tho crest. At 
this stage, the inner side of the tubo cease* to be vertical, being 
lined by a very narrow inclined band. The mature mouths are 
separated by a bold ridge, generally simple, but not unfrcquontly 
divided by n groove; tho double as well as tho single ridge being 
surmounted by a row of prominent tubercles almost in contact 
with each other. Only one example of thu filling up of tho mouths 
has been observed, but it affords satisfactory evidence of a gradual 
expansion of the inner band, before alluded to, and a final meeting 
in tho centre. In this oxtromc state, there is a general blending of 
dotails, but the tubercles are for tho most part distinct. 

In this species, proofs of a narrowing of tho mouth previously to 
tho formation of tho perfect tubo, and the final contraction, are not 
very prominently exhibited in tho long cylindrical straight branches; 
but near tho point whoro tho tubes bent outwards, there is an annu¬ 
lar indentation, which may be traced successively from cast to cast 
in a lineal direction, parallel to tho surface; and botwoen thu pro¬ 
minent narrowing and tho perfect surface, the walls of tho tubes 
were slightly rugose. In another short branch, believod to belong 
to this species, but in which the tubes diverged outwards very 
rapidly, the narrowing is strongly marked, but not to an equal ex¬ 
tent throughout the specimen. 

Thu matrix, in which the fossil is imbedded, is a conrse calca¬ 
reous shale, or a gray limestone; and in which occur also Fenettella 
intrmata, &c. 
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2. Stenopoba ovata, sp. n. 

Branched, branches oval; tubes relatively short, divergence great ; 
mouths round; cotUractions or irregularities of growth nu¬ 
merous. 

The characters of this species have been very imperfectly ascer* 
tnined. The branches are not uniformly oval, even in apparently 
the same fragment. The tubes diverged rapidly along the lino of 
the major axis, and had but a very limited vortical growth. Their 
casta exhibit a rapid succession of irregularities of development. 
The mouths, as far os they can be determined, wero round or 
slightly oval, and the dividing, tuborculnted ridges sharp; but in 
consequence of the outer surface not being oxposed, their perfect 
characters, and the changes incidental upon growth, could not bo 
ascertained. 

The coral is imbedded in a dark gray limestone. 

1. Fenestella ampla, sp. n. 

Cup shaped; cellulifcrous surface internal; branches dichoti- 
mous, broad, flat, thin ; meshes oval; rotes of cells numerous, 
rarely limited to two, alternate ; transverse connecting jtrocesses 
sometimes cellular ,\inner lager of non-cellular surface very 
fibrous ; external layer very granular, non-Jibrous ; gemmu- 
liferous vesicle ? small. 

Some of the casts of this coral have a general resemblanco to 
Fenestella polyporata, ns represented in Captain Portloek’s Report 
on the Geology of Londonderry, PI. XXII. A. fig. 1 a, Id; but 
tliero is no agreement between the Van Diemen’s Land fossil, and 
the structure of that species as given in PI. XXII. figure 3. of 
the samu work, or in Mr. Phillips' original figures, Geology of 
Yorkshire, Port 2, I’l. I. figures 1!>, 20. A general resemblance 
also exists between Fenestella ampla and a coral obtained by Mr. 
Murchison from the curboniferous limestone of Kossatchi Datchi, on 
the eastern flank of the Ural mountains, but tliero is again a marked 
difference in structural details. 

Fenestella ampla attained considerable dimensions, fragments ap¬ 
parently of one specimen covering au area of 4 j inches by 3 inches; 
and it displays considerable massiveness of outline, the branches at 
the points where_they dichotimose ofteu exceeding the tenth of au 
inch in breadth. 

M 2 
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In the general aspect of the coral a considerable uniformity pre¬ 
vails, but tho branches vary in breadth, swelling out greatly near 
the bifurcations; nevertheless, thero is no marked difference of 
character between the base and tho upper part of the cup, even in 
tho number of the rows of cells. 

In the best state of the cellular rarface, which has been noticed, 
tho mouths of the cells are relatively largo, round or oval, and are 
defined by a slightly raised margin ; and an undulating, thread-like 
ridge winds between them, dividing the interspaces into lozenge¬ 
shaped areas. The rows of cells, immediately preceding the bifurcation, 
sometimes amount to ten, and after the separation generally exceed 
two. The mouths of tho lateral rows project into tho meshes; and 
the transverse connecting processes are sometimes cellular. The in¬ 
terspaces between the mouths, os well as the undulating ridges, are 
granular, or very minutely tuberculated. Internally, the cells ex¬ 
hibit the usual oblique arrangement, overlying each other, and ter¬ 
minating abruptly against tho dorsal part of the branch. Tho per¬ 
fect casts of the cellular surface give the reverse of tho characters 
just noticed, but more generally the impressions display scarcely a 
trace of any other structure than longitudinal rows of circular 
mouths. 

On the inner layer of the non-cellular surface, twenty well- 
marked parallel fibres, with intermediate narrow grooves or corre¬ 
sponding casts, may sometimes be detected, and the number is 
always considerable. The mode of preservation did not permit the 
true nature of the fibres to be discovered, but in consequence of 
what has been noticed in other species, it is inferred that they are 
tubular. Their range is considerable, but in the specimen, which 
exhibits their structure most fully, they are frequently cut off by 
circular foramina. Their perfect surface is minutely granular. 
The outer layer, or back of the branches, is composed of an uniform 
crust without any indications of fibres, but covered with numerous 
microscopic papilla:, and corresponding pores penetrating the sub¬ 
stance of the layer. 

Tho only indications of gemmuliferous vesicles, are small circular 
pits occasionally situated over the mouth, and agreeing in position 
with tho vesicles, which in other cellular genera, have been con¬ 
sidered ns gemmuliferous. In the Russian specimen before alluded 
to, casts of similar pits are very uniformly distributed between tho 
casts of the mouths. 

The youngest state of the coral has not boon noticed, nor have 
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any marked changes incident upon age, except the gradual thicken¬ 
ing of the non-coilular surface, by the coating over of the fibrous 
layer. 

Tho matrix of the specimens is a dark grey splintery or an earthy 


limestone. 


2. Fknesteli.a intrrnata, sp. n. 

Oup-thaped; celluliferoiu turfite* internal i branehee, diehotimoue, 
comprtutd, breadth variable ; menbet oblong , narrow ; rot w of 
cell t 2—5, divided by longitudinal ridget; trantterte connect¬ 
ing yroeettet abort without eellt ; non-eelhilar turfaee, inner 
layer , tharply fibrout , outer layer, minutely granular. 

By tho delicacy of its structure, this species is easily distinguish¬ 
able from Fin. ampla . and in the rows of cells varying from two 
to five, ns well as in their mode of development, there aro further 
well-marked differences. It appears to have attained considerable 
dimensions, fragments having been noticed an inch and o-lmlf in 
length and an inch in breadth. 

The branches vary in width, swelling out gradually towards the 
bifurcations, but without any alteration in the form or size of tho 
meshos; and as far as the state of the specimens will permit an 
opinion to be formed, no marked changes occurred during the deve¬ 
lopment of the cup, except one about to be noticed. On the ccllu- 
liferons surface of the branches, considerable, but uniform, altera¬ 
tions take place between the successive bifurcations. For a short 
distance above the point of separation, the branch is narrow and 
angular, and traversed along tho contro by a ridge, and there is only 
one row of cellular mouths on each side. As the branch grew, tho 
ridgo widened, and ultimately became celluliferous, a row of mouths 
springing from its place (iniemata). The three ranges of cellular 
openings are, in this state of the branch, separated by two ridges, 
and these, as the development advanced, again widened and became 
cellular, tho five rows being divided by four ridges. This appears 
to bo tho extreme stage of growth, another bifurcation taking place 
immediately after. In the earliest funned part of tho cup only two 
or three rows of mouths prevail; and where tho number is greater, 
a certain amount of irregularity in the linear arrangement is percep¬ 
tible, resulting from tho lateral expansion of tho branch. 

In tho boat preserved specimens, the mouths are relatively large, 
round or oval, and tho margin is slightly raised. In tho middle 
rows they are parallel or nearly parallel, and in the direction of the 
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axis of the branch ; but in the side rows they are often obliquely 
placed, inclining towards the meshes. In these nearly perfect speci¬ 
mens the dividing ridges are thread-like and slightly waved, but 
there is no trace of the lozenge-shaped compartments so distinctly 
exhibited in Fenestella ampin. The interspaces between the mouths 
ure flat or slightly convex. In specimens less finely preserved, or 
deprived of the original surface, the mouths are not uniform in out¬ 
line, and have no projecting margin. Tbe dividing ridges aro also 
relatively broader; and the whole surface, including the transverse 
connecting processes, is granular or minutoly tuberculatod. 

The inner layer of tho non-oellular surface is sharply fibrous, and 
the same structure may be more or less clearly detected in the 
transverse, connecting processes. The number of fibres on the 
branches do not apparently exceed twelve, and they are in general 
less numerous. Their range is considerable, additional ones being 
interpolated as the branch widens; and their surface is minutely 
tuberculated. No separate, circular foramina were noticed. The 
outer layer is uniformly granular, where completed, but every inter¬ 
mediate state from the sharply fibrous may be traced on the same 
specimen. 

No distinct proofs of gemmuliferous vesicles have been observed, 
but in a specimen, which is believed to exhibit impressions of this 
species, there are occasionally to be detected, near the mouths, 
hemispherical casts, perfectly rounded on the surface, and evidently 
unconnected immediately with the interior of the cells, and which it 
is presumed may represent those vesicles. Fenestella intemata 
appears to be an abundant fossil, one slab nearly eight inches long 
and six wide, being covered on both sides with fragments of it, and 
numerous smaller specimens occur in tho collection. The matrix 
is chiefly a coarse gray calcareous shale, but it is sometimes a splin¬ 
tery limestone, or a hard ferruginous or light-coloured clay-stone. 

3. Fenestella fossula, sp. n. 

Cup-shaped, celluliferous surface internal; branches dichotimous 
slender; meshes oval; rotes of cells, two; transverse processes 
non-cellular ; inner layer of non-cellulferous surface minutely 
fibrous ; external layer smooth or granular. 

In general aspect and structural details, this species bears a great 
resemblance to Fenestella fiustracea of the magnesian limestone of 
England, ( Retepora fiustracea , Geol. Trans., 2nd Series, Vol. III. 
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PI. XII. f. 8), but it differs from it in the peculiar character 
exhibited in the cast of tho celluliferous surface, the nature of which 
will bo given in noticing that surface. 

The principal specimen is a nearly perfect cup 1 j inches in height, 
and about two inches across the widest, compressed part. There 
are no marked variations of character, but occasionally, irregu¬ 
larities of growth, due, apparently, to accidents during progressive 
development. 

Tho following details have been obtained from costs, no perfect 
surfneo having been noticed.—The brandies had great uniformity of 
dimensions, swelling but very slightly at the distant points of bifur¬ 
cation, and their thickness was apparently nearly equal to their 
breadth. The cast of the cellular surfaco is traversed along tho 
centre by a sharp narrow trench ( foetula ), with nearly vertical 
sides, tho distinguishing character between this species and Fun. 
fiuetraeea. The cylindrical casts of tho mouths, or tho interior of tho 
cells, aro arranged in a single row on each sido of tho trench, and 
no increase of number is clearly perceptible nt the bifurcations. 
Along tho centre of the trench is a row of indentations or minute 
conical pits, a character noticeable in other specios, particularly in 
Fun. fiuetraeea. They are plainly not casts of collular openings, 
but of relatively largo papillee. Traces of such projections have 
aso been noticed in several other instances. 

The mouths of the cells, in the minute fragment which has been 
obtained exhibiting them, nro largo, round, slightly projecting, and 
not very distant, and in the same atom is an imperfect keel. Tho 
romains of tho non-collular surfneo exhibit no characters requiring 
notice, but indications of n striated and smooth layer liavo been 
observed. 

The two spcaiiuons which afforded these structural details huvo a 
matrix of dark-coloured, hard limestone. 

IIUMITRYPA SEXANOULA, Sp. II. 

Net-tcorkfine, hexagonal; methtt round in double rouse. 

Tho coral to which tho above inefficient characters are applied, is 
imbedded in the shaly surface of a dark, hard limestone. It is 
about an inch in breadth and half an inch in height, and consists of 
two layers of net-work,—one presenting quadrangular meshes, and 
the other hexngonal, with a round, inner area; and over a consider¬ 
able part of the specimen, the quadrangular network lias been 
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removed, whereby the connexion of the two structures is perfectly 
exposed. 

This fossil is believed to agree completely in its essential gonorio 
characters with those of Hemitrypa (Pal. Foss. Cornwall, p. 27), 
hut its state of preservation, and somo facilities afforded by it for 
determining structural details, have led to an inference respecting 
its nature somewhat different from that given in the work just 
quoted. 

Tho inner surface of Hemitrypa oeulata (toe, cit.) is described as 
“ marked with radiating ridges," having intervening “ oval depres¬ 
sions, which pcnctrato only half through tho substance of the coral, 
and no where reach tho outer surface." The equivalent portion of 
the Van Diemen's Land specimen agrees perfectly with this state¬ 
ment, except in the form of tho meshes or depressions; it is, how- 
over, not merely “ like somo Fenestellre," but it possesses all the 
cssentinl characters of that genus, and is believed to ho a fragment 
of Fen. fotsula. This inference is drawn from a minute portion 
mechanically detached, and which exhibited a row of large, round, 
projecting, cellular mouths. The external surface of Hem. oeulata 
is described as “wholly covered with numerous round pores or 
cells”—“ associated in double rows,” and the corresponding portion 
of Hem. scxangula has been ascertained to consist also of a similar 
surface of double rows of round meshes or “ pores,” but with hexa¬ 
gonal boundaries; and they are shown, as exhibited by the specimen 
in its embedded state, to penetrate to the surface of the Fenestella 
or quadrangular net-work. 

These details aro conceived to be sufficient to establish a generic 
agreement between the Van Diemen's Land coral and Hemitrypa 
oeulata ; and an examination of an Irish specimen of that genus 
has fully confirmed the structural details exhibited in tho “ inner 
surface" of the specimen to which, provisionally, the name of Hemi¬ 
trypa lexanyula is applied. 

Of tho true nature of tho “externnl" not-work no opinion is 
ventured. It is formed almost entirely of dark gray, calcareous 
matter, filling apparently an originally cellular structure; but there 
are also a few small patches of the outer covoring, consisting of an 
opaque white crust on tho surface, which was originally in contact 
with tho external net-work. That it was a parasite little doubt is 
entertained, and tho interesting agreement between tho space occupied 
by the doublo row of meshes, and that of the parallel branches of 
tho Fenestella arises apparently from the latter having afforded 
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suitable base lines for attachment. In the Van Diemen’s Land 
specimen, the agreement is marked by an increased breadth in the 
uot-work, and by a row of projecting points. There is also a re¬ 
markable agreement between the arrangement of the mouths of the 
Fenostella nnd the meshes of the “ inner" net-work. Similar con¬ 
formities are admirably shown in Mr. Phillips’s excellent figures 
(Pal. Foss. PI. XIII. f. 08). 

The solid portions of the structure being exceedingly fine, resem¬ 
bling the thread of the most delicate lace, attempts to discover satis¬ 
factorily internal characters proved unsuccessful, except in one place, 
where a true cellular arrangement was believed to be visible.* 
Of the nature of the investing crust, nothing also has been 
determined. 

Though the name Hemitrypa may bo objectionable, as applied to 
the corals under consideration, it has been thought right to retain 
the word, until the full characters of the genus shall have been 
ascertained. 

Fai.mouth, January, 1844. 

* A Codrington lens, lialf-an-inch in diameter, was invariably used in ex¬ 
amining the corals described in this notice. 
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New Zealand, 142 
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fusibility of, 122 
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Phonolitc, hills of, 20, 23, 84 
laminated, 66 

with more fusible hornblende, 122 
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from Van Diemen's Land, 138,158 
land, extinct at St. Helena, 89 
particles of, drifted by the wind, at 
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Shelly matter deposited by the waves, 
62 

Sian, M., on ripples, 134 
Signal-Post Hill, 8,13,15 
Silica, deposited by steam, 26 

large proportion of in obsidian, 01, 
64 

specific gravity of, 121 
Siliceous sinter, 46 

Smith, Dr. .4., on junction of granite 
and clay-slate. 149 

Spallanzani on decomposed trachyte, 26 
Specific gravity of recent calcareour 
rocks and of limestone, 40 
of lavas, 120 

Sphicrulites in glnss and in slliclficd 
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in obsidian, 68,67 
Spirifera, 150 
Sowe'rby’s, Mr. G. B., descriptions of 
fossil shells (in Appendix), 153 
on fossil shells from Van Diemen 
Land, 138 
from St. Jago, 4 
land-shells, from St. Helena, 89 
St. Helena, 73 

crater of elevation of, 93 
St. Jogo, crater of elevation of, 93 

effects of calcareous matter on lava, 
90 

St. Paul’s Rocks, 31, 125 
Stenopora (fossil), 161 
Stokes’, Mr., collection of sphicrulites 
and of obsidians, 62, C" 

Stony-top. Little, 70, 85 
Great, 80 

Stratification of sandstone in New South 
Wales, 133, 137 
Streams of obsidian, <54 
Stutchbury, Mr., on marine remains 
Otuhcltc, 28 

Subsided space at Ascension, 40 


Terccira, 24 

Tertiary deposit of St. Jngo,4 
Terabyte, absent at the Galapagos 
Archipelago, 114 


at Terccira, 24 

decomposition of by steam, 24 
its lamination, 65, 66 
its separation from basalt, 118 
softened at Ascension, 42 
specific gravity of, 120 
with singular veins, 44 
Trap-dikes, in the plutonic series, 123 
at King George's Sound, 143 
Travertin at Van Diemen’s Land, 140 
Tropic-bird, now rare, at St. Helena, 90 
Tuff, craters of. 98,100, 105,108 
their breached state, 112 
peculiar kind of, 98, 100 
Turner, Mr., on the separation of molten 


Valleys, gorge-like, at St. Helena, 91 
«» New South Wales, 134 
St. Jago, 21 
Van Diemen's Land, 138 
Veins in trachyte, 44 
of jasper, 45 
Venus (fossil), 154 
Vincent, Bore St., on bombs, 37 
Volcanic bombs, 36 

island in process of formation in 
the Atlantic, 92 
islands, their distribution, 124 

Wackc, its passage into lava, 26,139 
Waekes, argillaceous, 3, 18 
Webster, Dr., on a basin-formed island, 
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on gypsum at Ascension, 63 
White, Martin, on soundings, 134 
Wind, effects of on the form of craters, 
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THE PATRIARCHS—THE PROPHETS-THE APOSTLES. 

Their characters and influence on the ages in which they lived, con¬ 
sidered in connection with the Christian dispensation. To form a scries 
of three separate and independent volumes. The first, treating of the 
Patriarchs, is in preparation. 

NEWWOBK BY THE AUTHOB OF “THE NOVITIATE.” 

THE JESUIT IN THE FAMILY. 

By Andrew Steinmbtz, Author of " The Novitiate jor,a Year among 
the English Jesuits,” 1 vol. post 8vo. ( nearly ready.) 

AUTOBIOGBAPHY OF A NEGBO SLAVE. 

THE LIFE AND ADVENTURES OF ZAMBA, 

An African Negro Chief. Written by himself. 1 vol. post 8vo. 

(nearly ready.) 

MB. G. P. E. JAMES. 

THE CASTLE OF EHRENSTEIN, 

A liomanee, by G. P. B. James, Esq., 3 vols. post 8ro. (Jiitl ready.) 


MB. LEIGH HUNT. 

MEN, WOMEN, AND BOOKS: 

A CO ELECTION 01> ESSAYS, by LEIOM HUNT, 8 Vols. post 8«0, 

(very ehvrtly.) 

NEW NOVEL. 

A WHIM AND ITS CONSEQUENCES. 

3 vols. post 8vo. (Ju«t ready.) 

SIB JOHN HEBSOHEL’S 

OBSERVATIONS IN THE SOUTHERN HEMISPHERE. 

Made daring a recent residence at the Cape op Good Hope. 
In one volume, royal 4to. Illustrated by numerous Plates. 
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SAVAGE LIFE AMD SCENES IN AUSTRALIA AND 
NEW ZEALAND. 


Being mi Artist's impressions of Countries and People at the Antipodes. 
By Gbomok Fun ncii A No AS, Esq. lu two sols, post 8 vo., with 
numerous Illustrations. 


0 l»0 toluoles of good .ltu.lir.il description, s 


11 He naa not the his 


Mr. Angst observe. 


i much of liner staple than 
ulbern hemisphere sit' 

Ills Impressions of II. 


•• Already Inimitably hnusn to the public, both as su arlitl and an aalhor, Mr. Aligns 
has fully coutiraird every cspeclanry by his new publication, (li nerallv .peaking, we 
might say It aas artbtieal and descilptiie, piclurnqoe and poetical, did we not (ear lhal 
Ihrsc epllheis might mislead the reader Inlo an impression lhal il was nol al the i 
lime f urious lu a, Inti tbuntUtn tndfaUk/nl In dtlaiU."— Literary 6a»«r. 

"Mr. Angas has produced a very Inlerrsllng work, and iiluslralcd It wilh skel 
srhieh do murh (Tedil lo bis ability In his pmlessMQ."— 7Ar Urdu 


LEIGH HUNTS SELECTIONS FROM THE ENGLISH POETS, 

BXKMPLIFTIKU 

I. IMAGINATION AND FANCY. 

II. WIT AND HUMOUR. 

Each volume is complete in itself, and preceded by an Essay illustrative 
of the qualities respectively exemplified in the selections ; the best pass¬ 
ages are marked and commented upon by Mr. Leigh Hunt, who also 
characterizes each author. Bound in cloth, with gilt edges, price 
IQs. Gd. each. 

Opinions qf thr Pros, on Wit AND HuMOOK. 

•• The design of this delightful series ntends beyond a collection of elegant etlracta, 
while It combines the best features of such collections. The two volumes already 
published are precisely the books one would wish lo carry for companionship on a 
Journey, or to have al hand when tired of work, or at a loss what lo do for want of II. 
They arc select Ions of some of the best thing, some of our best authors ha.c said, 
accompanied with short but delicate evposlilons and coforccmcnU of their beauties. 
They are duly most genial, agreeable, and social hooka."— Eoommrr. 

“This la really a delightful .olumc, forming a proper complcuicnl and companion lo lu 
predecessor on ' Imagination and Fancy.' Each of them gl.es us the lies! passages of the 
best writers. In their respective kinds, Iiluslralcd by one who will bimaclf lea.c no mean 
remembrance lo postern., In the splrll of genial criiici.ro, Informed by a delicate faculty 
of discrimination. What more could lllerary epicures dealre V—Morning Chronicle. 

“ If we were to clinoso the subject and the author ol a fireside book lor Uin long winter 
evenings, wo should certainly rail some surli tolume as Hits into vilsliuico. The reader 
will look for eiquUlle things In Ihia book, and he will find a great deal more Ilian he looks 
for In Ilia prodigal resources opened up in ita pages. Il is Ihc very essence of the sunniest 
qualities from English poets.”— .trim. 

" There Is something genial In Iba very Ulle of Ihia volume; and II does not belle II* 
title. « Wit and llumour,' forms a pendant lo * Imagination and Fancy/ by Ihe same 
aulbor. A like design is embodied In both works. The book b al once rtbilaraling and 
suggestive: It may thirai frivolous minds into wisdom, and austere ones into mirth."— 


A NARRATIVE OF THE RECOVERY OF H. M. 8. 
OOROON. 
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ENGLAND'S COLONIAL EMPIRE. 

An Historical, Political, and Statistical Account of the 
British Empire, its Colonies and Dependencies. By Charles 
Pridiiam, Esq., B.A., Member of the Royal Geographical Society, Ac. 
Volume I.—Comprising 

THE MAURITIUS AND ITS DEPENDENCIES. 



THE INDIAN MEAL BOOK : 

Comprising the best American Receipts for the various Preparations of 
that excellent Article. By Elixa Leslie, of Philadelphia; Author of 
“ American Domestic Cookery “The House Book 5" “ Seventy-five 
Receipts“ Preach Cookery," Ac. Ac. Sccoud edition. Poulscup Svo. 
sewed la a wrapper, price ii, (W. 



THE HISTORY OF CHARLEMAGNE, 

With a Sketch op tue State and History op Fsancb, from the 
Pall of the Roman Empire to tho Rise of the Carlovingian Dynasty. 
By G. P. R. Jambs, Esq. A new edition, in demy Svo., price 12». cloth. 
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THE JESUITS IN ENGLAND. 


THE NOVITIATE : 

Or, A Yiun auoxo mi: EXQLlin Jkadita: a Pomona! Narrative. 
With an Basny on the Constitution!, the Confessional Morality, ami 
History of the Jesuits. By ANDREW Strixmktx. In ono vol. (xiot 
8vo. price 10*. Oil. bound In cloth. 

“ This Is o remarkable book—a revealor of seorots, ami full of malrrials for thought. 

iloii'rllu's, tilth a welcome minuteness, the dally, nightly, hourly occupations of the 
Jesuit Novitiates at tilonyhurst, their religious eserelses anil manners, In private anil 
together i anil depicts, with considerable acuteness and power, the conflicts of an Intelli¬ 
gent. susceptible, honest-purposed spirit, while passing through such a process. If our 
readers should be disposed to possess themselves of this volume, It will he their own 
fault if the reodtng of It be profitless."— Urituh Quarterly Hevicw. 

•• This It as singular a book of Its kind at has oppearetl since lllanro White's • la-tlers 
of Dohlado,' with the advantage of dealing with the Jesuits In Kngland Instead of Popery 
in Spain. • * • It will he found a very runout work."— Spectator. 

“ If It be desirable to know what It that mode of training by which the Jesuit 
system prelates Its novices tor their duties, this Is the book In inform ns, for it Is a 
chronicle of actual experience. . . . The work of Mr. Mclnmrlr Is throughout marked 
by great fairness, ... be neither conceals nor evaggerates: a spirit of randour pervades 

the whole narrative.Could we know the eiperleiica of other novices, we should 

llnd that all have undergone, with more or less of intensity, the process so vividly described 

In this volume.It is wrillcu in an rilremely animated style. The author's 

thoughts are original, and the passages relating to his itersoual history and feelings arc 
agreeably introduced, and add to the interest of his narrative. It is a sufficient proof of 
his accuracy that, though the Jesuits hove many pens in this conntry, not one has been 
hardy enough to impugn a sentence of his statements."— Urilannia. | 

“ Mr. Stcinmetz writes a most singular and interesting account of the Jesuit semj- 

informcr, and bis testimony may serve to enlighten many a young devotional aspirant 
who Is meditating • submission' to Rome, and the chain and scourge systems. There U 
nothing In the least resembling invective in the volume ."—Morning Chronicle. 

comes very opportunely. How the writer became a member of this mysterious body 
gives a key to the character of the man himself and the spirit of his book. . . . Tills 
narrative Is well written, and as interesting as we cspcelcd."— Weekly Chronicle. 

“ An unvarnished account of the Jesuits' College at Stony hurst, its discipline and 
routine of observances and customs,—of these we have the most minute details and the 

whole Is i faithful picture of a remarkable condition of life. From this curious 

book you may form some Idea of the Jraulla and their course of proceeding."— f.ltrrmy 


“ Tills is a curious volume, of no little interest and eloquence, ■ 
and an entliusioM."— Allan. 

" There Is Internal evidence lhal this la a genuine narrative, c 

Confessional Morality, and History of the Jesuits,' will amply 
perusal ."—(I hi he. 


rillcn by a scholar 

i the Constitutions, 

award the task of 


“ The work has all the Interest of a romance, and yet we do not believe that any 
portion of It is fictitious. ... The author writes well,and evinces a strong and disciplined 
mind. The picture lie draws of Jesuitism is s fearful une. The reader will llnd abundant 
matter for grave consideration In this most singular and striking volume."—JoAn Hull. 

" A more remarkable work It has seldom been our fortune to peruse. We hear and 
read much of the Quietism and Passive obedience Inculcated amongst the Jesuit body; 
but here we become personal spectators of these prlnrlples Inaction. . . . Mr. Stcln- 
meii appears to be a most remarkable rharaefer. lie may lie received as an unbiassed 
witness, ... We repeat It, Mr. Stelnmels's book is most valuable ; earnest and truthful 
la Its lone, and evtremcly Interesting In its detail.”—.Veto Quarterly Jteview. 

and on that ground every Protestant will Unit the volume worthy of on attentive 


perusal."— Uritith Churchman. 
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FIB8T SERIES OF TALES OF THE COLONIES. 

TALKS OF THE COLONIESj OR, THE ADVENTURES 
or AN EMIGRANT. 

Hy CiiAHi.Ki BOWCROFT, Esq., a lute Colonial Magistrate, The Fourth 
Edition. In fooUrnp tiro., price (la. cloth.—Till* wuik wot originally 
published In 3 vol». poat 8*0. at 11. lll.Otf., In which alio two large 
nlltlona hare been sold. 

• Talc* of the Colonlea 1 it on able and interesting book. The aulliar ha. the Drat 
great requisite in Ucllon— a knowledge of Ilia life be underlakea lo dctcrlbcj and lift 

•• Till* la a bonk, a* dlstlnguisi led from ono of Uie liunillea of waste |iaper In three 
divisions, calling Iheni.elrea • aorela.' '*— Mh nu r u m. 

Rcllim, however skilfully Imagined or |io»rrfully rreeulril, can surpass it. IK.. work In 
which It bran the nrareat almililmle la Robioaon Crime, and ll la •ram-1., If at all 
Inferior lo that Mlreordioary history John Unit. 

" Since the time of Itohinuii! Crutoe, lllcralure hat produced nothing like limn 
• Tale, of Ihr Colonies.' Mtln/oUlm Mogntlor. 

•• .... Romanlle lilrralure dnet not supply Instances of wonderful eteape more 
manrlloua. ... The book If manifestly a nurture of fact and Union, yet ll gives, we 
bare erery reason lo belle.e, a Hue [.inure ol a eeliler'r life In lhat cuunlry ; and it 
thickly iulci.ported with genuine and uteful informallan." 

Chambrn'l Killohurgb Journal. 

•• Tlie conlcnlt of the Oral volume turpoaa in iutcreal many of Ihe notch of Sir 
Walter Scoll." —Wertmlorter Hrvtrw. 

An ereeedlngty H.rly and Inlereallog narrali.e,which aiTord. a mare rlrtklog view 
of Ihr habilf of emigrant colonial life Ilian all Ihr regular Irrallsm, alainiiral returns, and 
even etploralory lours which we bore read. ... ll combines the Hdelily of Irulh with 

C ion, Hint whilst wo run we learn, and, led along by Ihe variety ol llie incidents, 
me real Ideal seniors in Van Diemen's Land.”— Literary Oasellc. 


SECOND SERIES OF TALES OF THE COLONIES. 

THE BUSHRANGER OF VAN DIEMEN'S LAND. 

tty C. RowckOPT, Esq., Author of " Tulct of the Colonlea." In 3 tola, 
poat 8ro. price If. ID. CM. 

“ Theta rolumrt hare the tame qualHic* that gained to much popularity for the 
Authors prerlour work 'Taler of Ihr Colonic*.' !to one hat depicted colonial life, at 

m.u . 1 t III- - tu.-in. III. ..I V.I.'I ..II I. ai.il mu. I .. ..ml Irulh a. Mi lt..uriufl. 

III. char al ters, hit maimers, and Ids ternct are all real. Hr has"been wmpaitrf iTUc 
Foe, and Ihe comparison it Juti.”— Urllaaaia. 

" These sohimct form a second -net of ' Talct of Ihe Col,Miles' and Ihe pages 
are marked by Ihr same sigorout and graphic pen which procured such celebrity lor Ihe 
llr»t series. The Interest, generally well sustained Ihrnnghoul, Is occasionally of Ihe most 
absorbing and thrilling Mild. Alingelher, Ihcrr is a freshness about these volumes which 
brings them out in strong rnutrnsl lo the rapid productions with which lh* press Is 

"'tIh- slory coniaios all Ihe metils of Ihe ' Tales of Ihe Colonies' as regards style; 
being simple aod Cnuadr, If we might use Iho term, in Its narrali.e. Mr. Rowcrofl 

Ihe escapes of Ihe bushrangrr,—and be produce*, by Ihe simpler! Incidents, mint 
Interesting scenes ;_pirtules of nalnrr and of a society tor ally dilfrreiil from anything lo 
be found elsewhere."— Weekly Vkrunlrle. 

FANNY THE LITTLE MILLINER 1 OR, THE RICH AND 
THE POOR. 

By C11 ARt.ua Rowcnorr, Etq. la one vol. 8 ro., hamlamnel.v bound In 
clulh gilt, with Plain, price ID. —The twelve parts may ho lied 

separately, price D. rach, tewed. 
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LEIGH HUNT'S SELECTIONS OF POETRY. 

IMAGINATION AND FANCY; 

Or, Selections from the English Posts, illustrative of threw Pint 
ltcquisites of their Art, with Marking* of the best Passages, Critical 
Notice* of the Writers, and nn Essay in Answer to the Question, “ Wiiat 
is Poetky ?" By Leioh Hunt. Third Edition. In post (tvo. price 
10s. Od. handsomely bound In a new kind of cloth, gilt; or Us. boards, 

" This volume Is handsomely printed, and heanlifull.y hound in a new style of ex- 
qulsilo delicacy olid richness, In external beauty ' Imagination and Fancy' equals any 
gilt-hooks that have appeared; and it will form a more enduring memorial than any 
other volume that might he selected as a gill lor the coming season." —Spectator. 

•'This is a Christmas gift, worth halt a churn of the Annuals pul together, and at 
half the cost ol one of them. We have often wished for such a book, and In our aspi¬ 
ration, the name of Leigh Hunt has ever presented itself ns that of the man above all 
other* qualified to do Justice to so charming a subject."— Morning Chronicle. 

"The volume Is, we trust, the precursor of many more, which will complete and do 
Justice to the plan. The series so completed would be the best' elegant extracts' In the 
language."— Examiner. 

'■ This is a charming volume, both externally and Internally it is most attractive. — 

“ II is a hook that every one who has a taste mi ut have, and every one who lias not 
should hove In order to acquire one."— Jerrold's Magazine. 

" This book is tastefully got up, and we should think belter of the bouse where we 
saw a well read copy of it lying about."— Tail's Magazine. 

"These illustrations of 1 Imagination and Fancy are distinguished by greal critical 
sagacity, and a remarkable appreciation of those qualities."— Herald. 

“This elegant volume contains the most exquisite passages of the best English 
Pocls, scleclcd and commented open by Leigh Hum, and for this task there is, in our 
opinion, no author living so well qualified."— Indian News. 

*,* Tho Second Volume of this series, “ WIT AND HUMOUR,” is 
in the press, uniform with 11 Imagination and Fancy.” 


MRS. ELLIS’S MORAL FICTIONS. 

! PICTURES OF PRIVATE LIFE 

By Mrs. Ellis, Author of the "Women of England," See. Set. Sec. 
Each Volume is complete in itself, and may be purchased separately. 
In 3 vola. feup. 8vo. beautifully illustrated, prlco Is. Oil. each, in u 
handsome and uniform cloth binding, or 10a. 6 d. morocco. Contents:— 
Vol. I. “ OBSERVATIONS ON FICTITIOUS NARRATIVE," “TllllllALL 
| and the Cottage,” “ Ellen Eskdalk," “ Tint Curate’s 

I Widow," and “ Marriaob as it Mat Be.” 

Vol. II. “ Misanthropy," and “The Pains op Pleasing.” 

Vol. III. " Pretension ; or, the Fallacies op Female Education." 

" I could give abundant evidence, gratuitously altered to the writer, that Ihcno 
simple stories were not sent forth to the world without some degree of ndaplalion to 
its wonts and Its condition."— Author’s Introduction. 


WAR WITH THE SIKIIS. 

THE PUNJAUB: 

Being it brief account of the Country of the Sikhs, it* Extent, History, 

. .inner, production*, Government, Manufactures, Laws, Itellgiou, Sec. 

By Lieut -Col. Steinuach, lute of the Lahore Service. A new 
edition, revised, with uddltiona, including an account of the recent events 
In the Punjnuh. In post 8vu. price Jot. cloth, with Map. ThcMnp may 
he hod reparably, price la. coloured, and la. Od. In case. 

“ There is much infoiinallon In this volume, condensed into brief space, about a 
people to whom lale occurrences have given a common interest."— Examiner. 

— —:- -J 
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THE HAND-BOOK OF USEFUL AND ORNAMENTAL 
AMUSEMENTS AND ACCOMPLISHMENTS : 

Including Artificial Flower-Making, Engraving, Etching, Painting in all 
Its styles, Modelling, Carving in Wood, Ivory, and Shell; also Fancy- 
Work of every Description. By a Lady. In one vol. post Svo., hand¬ 
somely bound in cloth gilt, with Plates, price Ids. G d. 

•• A prettier and more useful present could srarerly be selected for an ingenious 
young lady .“—Alin. 

“ Any buly desirous of filling up her leisure boors by following the occupations 
described will be able lo do so wllboul Ibe aid of any other instruction.’' 

Weekly Chronicle. 


THE DUTIES OF JUDGE ADVOCATES, 

Compiled from Hxk Maj*sty'» and the Ilox. Ea»v 1st hi a Cois- 
l'AXY'a Militamy HaulLAHOY8, and from the Works of various 
Writers on Military Law. By Captain K. M. Hkoukk, 12th Regiment 
Bombay Army; Deputy J ndge-Advocate General, Scludc Field Force, 
Iu ono vol. post 8vo., price h. cloth. 

•• Captain llogbcs's lllllc volume on this important subject will well supply the 
absence ol that fall and particular Information which officeis suddenly apyuiiiled lo act as 
• Deputy Judge Adiocales' must have fell the wont of, even though tolerably urll versed 
in milllarv law."— Spectator. 

" A professional cailt-mcmm, relating lo most Important duties, and executed iu Ihc 
ablesl manner. We consider this, Uie only complete separate ucaUsc on Ihc subject, lo 
he ono of greet value, and deserving the study ol every Uillish officer."— LU. Oacetic. 

" rills book is s digest ss well as a compilation, and may be emphatically called 
| - The Hand-Kook of Military Justice.' Allot. 

| “ We recommend the work lo every British officer."— Army and Maty lUglitrr, 


THE NOTE-BOOK OF A NATURALIST. 

By E. P. Tiioitpsox. Post Svo., price Us. cloth. 

" The author of Ibis modestly-styled 'Note-Book ' not only possesses and eomniuni- 
rates scientific inleUigenre, bat he has travelled far and near, ami from very infancy bccu 

dev oled lo natural history.We rely on the tpiotjlious lo support our opiniun of 

Ihc very agreeable and various character of this volume."— l.tlcrary GnsHtc. 

" In all that relates to anginal observation Ibe • Note-Book of a Naturalist * is 
agreeable, interesting, and fresh. . . . The more original and numerous passages may 
I no with the observations of Jesse. In fart, there is a coustiU-rsble resemblance lielwceu 
the l»o authors. Anecdote is sulnlonlially the character of the heller fUlT—Spectator. 


FINANCE AND COLONIES. 

By PCBUCa. In royal 8vo., price U. (W. doth. 


FBYINGS OF A POSTMAN. 

In one vol. post 8vo., price It. Cd. 
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CHRISTMAS FESTIVITIES : TALES, SKETCHES, AMD 
CHARACTERS. 

With Hbautibh or tub Modbus Drama, in Four Specimen*. By 
John Pooi.lt, Eaq., Author of 11 Paul Pry,” Ice. he. In ono vol. 
port 8*o. price 10». tW. cloth, with a Portrait of the Author. 

"A capital book for the season."— Britannia. 


CROSBY PEACE, 

Described in u Lkctuhe on its Antiquities and Reminiscences, 
delivered in the Orott Hall, on the Evening of Friday, August 6th, 1842. 
By the Rev. CitAHt.ua Macken/.iii, A.M., Vicar of St. Helon's, 
Ilislmpsgiitc, and Head Mauler of Queen Elisabeth's Grammar School, 
St. Olave's, Southwark. Price 2#. (id. bound in cloth. 

THE HOME BOOK; OR, YOUNG HOUSEKEEPER'S 
ASSISTANT. 

Forming a Complete System of Domestic Economy, and Household 
Accounts. With Estimates of Expenditure, &c. &c., In every Depart¬ 
ment of Housekeeping. Founded on I’orty-flvc years personal experience. 
By a Lady. 12mo., price 6#. boards. 

THE HOME ACCOUNT-BOOK j OR, HOUSEKEEPER’S 
REGISTER OF FAMIEY EXPENSES. 

Arranged upon the improved system recommended in " The llmne 
Book;” and exhibiting the W'cekly, Monthly, Quarterly, and Annual 
Expenditure for every urticle of Domestic consumption. For the use of 
cither large or small Families. By the Autuoh of “Tub Home 
Book.” Post 4to., half bound, price 4«. (W. 

•‘These i«o useful little tolumes form the most complete system of Domestic 
Management for the guidance of the young Housekeeper that has ever appeared. Of 
the Home Book we cannot speak too highly. — a ml Unitin' t Magazine , 

" Incomparably the best arranged work of Its class that we have aren."—/o Belle 

THE WINE-MERCHANT'S MANUAL. 

A Tukatise on the Pining, Phepahation of Fining, and Gunuuai. 
Management of Wines, being the result of Forty years' Practical 
Experience in the treatment of the different wines consumed lu this 
country. By T. 8 mkki>. Foolscap Svo., prim 4#. cloth. 

•• The very useful production of a long-eipertrnccd and practical man j well north 
the attention of the nine-merchant and cooper. — Literary Gazelle. 


A COMPREHENSIVE HISTORY OP THE WOOLLEN 
TRADE. 

From tin' curliest Uncords to the present Period, comprising the Woollen | 
and Worsted Manufactures, and the Natural anil Coinmeiclul History of 
8hoop, with the vurloua Breeds and Madia of Management lu different 
Countries. By James Bisciiohv, Esq. In two large volumes, 8vu., 
illustrated with Plates, price If. Oa. cloth. 

■Mr. liiseliolTs work will hr found valuable to all persons Inlerrsled in the subject." 


—Alien 

" Mr. Illschoff lias in these ■ 
information, acceptable to readers 
manufactures ami trade. We reco 
i.—We finally red 


« of Curious ami valuable 


id these volumes of Mr. I 
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THE OBLIGATIONS OP LITERATURE TO THE MOTHERS 
OF ENGLAND. 

Price Essay, 1840. By Cakolixe A. Halsted. In one vol. 
post Svo., price 6». neatly bound In cloth. 

'• The object of the writer has been to show the ten ires rendered by the mothers of 
England to religion end the «l*tr, end to science ind learning gen really; and the examples 
adduced display mnndcrnblo knnn ledge and rese at eh, and are always happily selected and 
placed In the moat allraclrie point of aiew."— UrUatmia. 


THE LIFE Or MARGARET BEAUFORT, 

Cocxteha ox RtcuxoxD ami 1)BU nr. mnl Mother of King Henry 
the tteteiilh, Foundma of Chriat'a and of St. John's College, Oxford j | 
Being the Hlatoricnl Memoir for which the Honorary Premium was 
nwanted by the Directors of the Onwliam Commemoration. Croahy Hall. 

By Cabolixb A. Hauted, Author of “ Investigation,” to. In one 
vel. d«my 8rn., with a Portrait, price 19a. g la W . ■ c. .. 

•• This wort cannot tail of snceess. The awbjert la deeply interesting, and has been 
liilberio almost unexplored. The style is rbasle and correct, and tl has high claims lo 
popularity wide and permanent. On many topica the authoress baa accumulated some 
tamable historical details from sources which base nol hitherto been consulted, and lias 
thus compiled a s orb which, if nol enliiled lo rank amongst the • curiosiliea of literature,' 
is at least one of the most interesting and instructive hooka of the season.”— .Itlai. 


THE LAST OF THE PLANTAGENETS:] 

An Historical Narrative, illustrating some of tlio Public Events and 
Domestic and Ecclesiastical Manners of the Fifteenth and Sixteenth 
Centuries. Third Edition. In one vol. fcap. 8vo., price 7a. Od. cloth 

“ This is a work that must make its way into a permanent place in our lilrrature. The 
(piainlnrss of ils language, Ihe touching simplicity of ils descriptions and dialogues, and 
the reverential spirit of lose which breathes through it, will insure il a welcome reception 
amongst all readers of refined lasle and discernment."— Atlas. 


ANGLO-SAXON LITERATURE. 

ANALECTA ANG LO-SAXON1CA. 

A Sxlxctios, in PnosK and Vr.ass from Axgi.o-S.ixox ACTiionn 
of various Ages; with a Cumsir. By llKhaAMlx Tiioepk, F.S.A. 
A Now Editiun, corrected aud revised. Post 8vo., prlco 19a. cloth. 


THE.'ANGLO-SAXON VERSION OF THE STORY OF 
APPOLLONIUS OF TYRE, 

Upon which !» founded tlio Ploy of “ Pv.Klci.Re," attributed to 
Shakspcare; from a MS. in the Library of Christ Church College, 
Cambridge. With a Literal Translation, to- By IlBtUA.viix 
Tiionpx, P.S.A. Poet 8vo., price (la. 


A GRAMMAR OF THE ANGLO-SAXON TONGUE, 

With a Praxis. By Erasmus Rase, Professor of Literary History 
In, aud Librarian to, the University of Copenhagen, Ac. to. A New 
Edition, enlarged and improted by the Author. Translated from the 
Danish, by B. Tbobpb, Honorary Member of the Icelandic Literary 
Society of Copenhagen. 6vo., price 12a. 
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SMITH. BUM ADD CO, COBVHUI. 


&>rirntific SXlorhs 3IlU£$tratoJ. 


rxocn TUB AVAPICRn OP II. M. UOVEHXMKST, ASH OP TUB IIOX. TUB 
COURT OP DIRBCTOBB OP TUB BABT INDIA COKFAXT. 


FAUNA ANTI QUA SXVALENSIS, 

Tub Fossil Zooloqy op tub Bbwalik Hills, In Ilia North of 
I ml In, By Huuit Falcon RR, M.D., F.Rfl., V.L.8., F.O.8., Main bar 
of thu Asiatic Society of Bengal, and of Ilia Itoynl Atlutle Society of 
the Bengal Medical service, nml late Superintendent of Ilia H. K. I.C. 
IlotfUilc Gurilcn at Sahnrunpoor: nml I’nonr T. Cautlbv, l'.G.S, 
Major In the Bengal Artillery. M rinher of tho Asiatic Society of 
Bengal, Ac. Kditod by llran Falcohbb. 

Plan of Publication .— 1 The work will appear In about Twelve Part*, to 
be published at Intervale of four montlw: each Part containing from Twolvo 
to Fifteen folio Plaice. The rlraerlptlve letterproee will be printed In 
royal octavo. Price of each Part, one Guinea. — Part I. conlnine 
1‘BOBoaciDBA.—Parte II. and HI., containing tho continuation of 
Pboiiohciuka, will be paMlahad aliortly. Proepectuvce of tho Work 
may bo obtabied of the Publlehere. 

“ A work of immense labour anil rcucarcb. Nothing h« ever appeared in 

lithography in lliia country at ell comparable to Ihcw plate* | and a* regard* the repre¬ 
sentation* of minute UMMIU* tenure, by Mr. Ford, they ire perhap* tho mo*t perfect 
Hint have yet heen produced in any country. . . . The work ha* commenced with Ilia 
Elephant group, in which the author* *ay • I* mo*t algnally displayed the numerical rich- 
tie*, or form, which ehnrnctcri*o. the I'oull Fauna of India j’ mid the tlr.1 chapter 
relnle. to the Prolmacldea—Elephant and Maatodon. The author* have not re.trleled 
them*elvea to a description of the ttewallk Fnwll form., hut they propose to trare Ihe 
nftlnltle., and ln.lllute an arrangement of all the well-determined species in Ihe family. 
They give a brief hi.lorieal sketch of Ihe leading nplnlmi. wliieb have heen enlerlainrd 
by nalaviniolagl.i. reflecting Ihe rrialhuu of Ihe Mantoduo and Ele|dianl to each other, 
and of the .ucceeaive «tep* In Ihe dlacovery of new form, which haie led to the modules- 
Iton* of these opinion.. They Male that the reeull. to which the) themselves have been 
condoclnl, lead them In differ on certain |«iinU Irom the opinion, most eommonly enler- 
talned al the present day, rowerllng Ihe foadl specie. of Elephant and Martodiui."— 
,(.! Irtu «f fb Preohtcnt of the Otologicol Society of few/o., Both Fob. WW. 


RESEARCHES, PHYSIOLOGICAL AND ANATOMICAL. 

Dy John Dayt, M.D., P.H.8S, I.. k IS., kc. Thu principal eubjoct. 
treuted of are— Animal Electricity —Animal llcnt—the Temperature of 
different Animals— Pneumothorax in connexion with the Absorption of 
<lu*o» by Serou. and Mucous Membrane.— tho properties of the Blood 
In Health nnd disease—the Properties of different Anliiiul Textures— 
the Putrefactive Process— tlio Proocrvatlon of Anatomical Preparation* 
—tho Effect* of the Polaon of certain Serpents— thu Structure of the 
Heart of Uatraclilan Animal*, kc. die. In If rob. 8VO, price 90a. bound 
In cloth, 1 11 u*tntcd by numerous Engraving*. 

" The subjects treated by Ibe author are eilresiely numerous and Inter eating ; several 
new beta In ihe physiology of animals are brought forward, and mate curlou* and In¬ 
structive experiments arc csplaincd and illustrated with remarkable felicity ,”— Monthly 
CHrnfrfc. 

“ This work I* written with a elearnes* ami limpUeity which render* It* scientific 
jelall. readily conipreheusitde."— Ilrraht. 
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WORKS FVBIISSI 


BT 


Works recbntly Published aid ix proorrss itxder tiir authority 
or tub Lords Commissioxkrr or tiir Admiralty. 

t» nrdrr to tecure la trlrncr I hr full advantage af Dlecoverln In Natural 
lllelory, the t.nnh Comnlutonere of Ifrr Majrttyt Tteamty have krrn pleated to 
mako a ttleral gran! if money lowardt defraying pari af thr rxpentrt of the fal¬ 
lowing Important puhllcattone, They hare, In comefuence, teen undertahm 
on a trail' worthy of the high patronage that received, and are offered to the public 
at a much lower price than would atherwlie have been poeelhte. 


THE ZOOLOOY OF THE VOYAGE OF H.M.8. SULPHUR, 

Under llio Command of Captain Sir Edward Bhloiikr, R.N., C.It., 
F.H.G.B., Ac. Edited and Btipcrintendcd Ity Richard Bhixslky 
IIixds, Esq., Surgeon R.N., attached to the Expedition.—The extensive 
and protracted voyage of Her Majesty's Ship “ Sulphur," having been 
productive of many new and valuable additions to Natural History, n 
number of which are of considerable scientific interest, it has been 
determined to publish them in a collected form, with illustrations of 
such as are hitherto new or untigured. The collection lias liecn 
assembled from a variety of countries, embraced wlthiu the limits of a 
voyage prosecuted along the shores of North and South Amorica, among 
the islands of the Pacific and Indian Orcuns, and in the circumnavigation 
of the globe. In many of these, no doubt, the industry and research of 
previous navigators may have loft no very prominent objects unobserved, 
yet in others there will for some time remain abundant scope for the 
Nuturalist. Among the countries visited by the “ Sulphur,” and which 
in the present state of science arc invested with more particular interest, 
may be mentioned tile Californios, Columbia River, the North-west const 
of America, the Frojec Oroup (a portion of the Friendly Islands), New 
Zealand, New Ireland, New Guinea, China, and Madagascar. Published 
In Royal Quarto Parts, price 10s. each, with beautifully coloured Plat s. 

This Work is xow Complete, and may be had in sewed Parts, 
price Af., or in half-russia, or cloth binding, at a small addition to tho 
price.—Parts I. and II. contain Mammalia, by J. E. Gray, Esq., 
P.R.8.—Parte III. and IV. Uirds, by J. Gould, Esq., F.L.S.— 
Parts V., IX., and X. Fish, by J. Richardsox, M.D., F.R.3.— 
Parts VI., VII., and VIII. Siixlls, by R. B. Htxns, Esq. 


THE BOTANY OF THE VOYAOE OF H. M. 8. SULPHUR, 

Under tho Command of Captain Sir Edward Bblchrr, R.N., C.It., 
F.R.G.8., Ac., during the years 183(1— 12. Edited and Buporintendod 
by Richard Hrixslby IIixds, Esq., Surgeon, R.N., attached to tho 
Expedition. The Botanical Descriptions by Gkorob Brxtham, Esq. 


Tins Work is xow Complete, and may be had in six sewed Parts, 
price 3!., or In half-russia, or cloth binding, at a small addition to the 
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SMITH, ELDER AND CO., COSKHILL 


WORKS RECENTLY PUBLISHED AND IN PROORKSS UNDER THE AUTHORITY 
OP THE LORDS COMMISSIONERS OP THE ADMIRALTY. 

nr. 

THE ZOOLOGY OP THE VOYAGE OP H.M.S. BEAGLE, 


Curler th« Command of Cupluln Fiteroy, II.N., during the years I 
1832—30. Edllcrl and Superintended by Charles Darwin, Esq., i 
M.A., F.R.S., Soc. O.S., Nalurnllst to the Expedition. Comprising 
highly-finished representations of the most novel and interesting objects 
In Natural History, collected during tiro voyage of the " Beagle," with 
descriptive Letterpress, and a general Sketch of the Zoology of the 
Southern l’urt of South America. Figures arc given of many species ol 
animals hitherto unknown or but imperfectly described; together with an 
account of their habits, ranges, and places of habitation. Tho collections 
were chiefly made In the provinces bordering on the Bio Plata, in 
Patagonia, tho Falkland Islands, Tierra del Fuego, Chill, and the 
Gulapngos Archipelago In the Pacific. 

This Work is now Complete, and may be had in sowed Parts, 
price 8f.15s., or in half-rnssia, or cloth binding, at a small addition to 
the price. 


Nos. t, 7, 8, and 13. 

FOSSIL MAMMALIA. 

By llichard Owen, Esq., F.R.S., 
Professor of Anatomy and Physiology to 
the Royal College of Surgeons, London. 

With a Geological Introduction, 

By Charles Darwin, Esq., M.A., F.R.S. 
This Division of the Work complete. 
Price 1/. 10s. in sewed Paris or 1/. lis. 


Nos. 2, 4, 5, and 10. 
MAMMALIA. 

By George H. Waterhouse, Esq., 
Curator of the Zoological Society of 

This Division of the Work complete. 
Price If. 18s. in sewed Parts, or if. 2s. 
in doth lettered. 


Nos. 3, 6, 0, It, and 15. 
BIRDS. 

Bv John Gould, Esq., F.L.S. 

With a Notice of their llahils A Ranges, 
By Charles Darwin, Esq., ALA., F.B.S. 
This Division of Ihe Work complete. 
Price 2f. 15s. in sewed Parts, or 31. in 
cloth lettered. 

Nos. urJTi?; and 17. 

FISH. 

By the Rev. Leonard Jenyns, M.A., F.R.S. 

This Division of the Work complete, 
Prico If. Us. in sewed Ports, or If. 18s. 
in cloth lettered. 


Nos. 18, 19. 
REPTILES. 

By Thomas Bcll,Esq.,F.ll.S.,F.L.S.,Ac. 

This Division or the Work complete, 
Price 18s. in sewed Ports, or If. is. in 
cloth lettered. 


IV. 

ILLUSTRATIONS OP THE ZOOLOGY OP SOUTH AFRICA. 

Comprising all the new species of Quadrupeds, Birds, Reptiles, and 
Fishes, obtained during the Expedition titled out by “ Tho Capo of Good 
Hope Association for exploring Central Africa," In the years 1834, 1835, 
ami 1880, with Letterpress Descriptions, mid a Summary of African 
Zoology, lly Andrew Smith, M.D., Surgeon to tho Forces, nmt 
Director of the Expedition. In Royal Quarto Ports, price 10*. and 12*. 
each, containing on an average ten beautifully coloured Engravings, with 
descriptive Letterpress. The whole of the Plates arc engraved In tho 
highest style of nrt, from the Original Drawings taken expressly for this 
Work, and beautifully coloured after nature. Twenty-three Parte are 
now published. 
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ILLUSTRATED WORKS ON NATURAL HISTORY BY 
CAPTAIN THOMAS BROWN. 


ILLUSTRATIONS OP THE RECENT OONCHOLOOY Or 
GREAT BRITAIN AND IRELAND. 

With the Description and Localities of all the Specie*,—Marine, Land, 
and l'reah Water. Drawn and Coloured from Nature, by Captain 
Tiioma* Rumen, P.L.S., M.W.S., M.K.8., Member of tlio Manchester 
Geological Society, tn one eol. royal 4to., Uluetratcd wltli tlfty-nlne 
beautifully coloured Plato, price 0S«. elotli. 


ILLUSTRATIONS OP THE FOSSIL OONCHOLOOY OF 
GREAT BRITAIN AND IRELAND. 

By Captain Thomas Bnow.x, L. S. To be completed In about 
Thirty Numbers, each containing four Plates, Royal 4to., price 3/. 
coloured, and Sr. plain. Twenty-eight Numbers hare appeared, and the 
work will soon bn completed. 


ILLUSTRATIONS OP THE GENERA OP BIRDS. 

Embracing their Generic Characters, with Sketches of their Habits. 
By Captain Thomah Brown, F.L.S. Now publishing in Numbers, 
royal 4to., each containing four Plate*, price 3r. coloured. 


THE ELEMENTS OP FOSSIL CONCHOLOGY; 

According to the Arrangement of Lnmnrk; with the newly-cstabllshcd 
Genera of other Authors. By Captain Tiioma* Brown, F.L.8. 
With twcKo Plates, fcap. 8vo., price 3s. cloth. 


ALPHABETICAL LIST OP THE SHELLS OP OREAT 
BRITAIN AND IRELAND j 

Embracing tbe Nomenclature of Lamarck, Giiait, Tuhtun, and 
Brown, for the purpose of effecting exchanges and naming colhetlous. 
On a sheet, price lr. 
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A SKETCH OP NEW SOUTH WALES. 

By .1. 0. Da i.pot'it, Esq., for Six Yours n Settlor in the Bathunt District, j 
l’ost 8vo., price 6». cloth. 

“ To emigrants to Iho quarter of whirb It treats It must he a valuable guide." 

________ Literary Gazelle. j 

SUGGESTIONS FOR A GENERAL PLAN OP RAPID 
COMMUNICATION BY STEAM NAVIGATION AND 
RAILWAYS, 

And Applying It to the Shortening the Time of Communication between i 
the Eastern and Western Hemispheres. By EnwAlin McGBACIIY, j 
Esq., Crown Surveyor, Jamaicn. With 2 maps, 8vo. price 3s. bds. 


CHINA OPENED; 

Or, a Display of tho Topography, History, Customs, Manners, Arta, 
Manufactures, Commerce, Literature, Religion, Jurisprudoncc, dec., of 
tho Ciiikesb Barilla. By the Rev. Charles Gutzlapf. Revised 
by the Rev. Andrew Rep.d, D.D. In 2 vols., post 8vo., price 24*. 
cloth. 

“ We obtain from these volumes more information of a practical kind than from any 
other publication; a closer view of the Domestic life of the Chinese —of the public 
institutions— the manufactures—natural resources —and literature. The work in fact is 
full of information, gathered with diligence, and fairly leaves the English reader without 
any excuse for ignorance on the subject."— Atlas. 

" This is by Tar the most interesting, complete, and valuable account of the Chinese 
Empire that has yet been published.”— Sun. 

A HISTORY OP THE CHINESE EMPIRE, ANCIENT 
AND MODERN. 

Comprising a Retrospect of the Foreign Intercourse anil Trade with 
China. Illustrated by a new and Corrected Map of the Empire. By the 
Rev. Ciiabi.es Gutzlapf. In 2 vols. demy 8vo. bds., price 28a. 

“We cordially recommend this exceedingly interesting account of this very interesting 

“ Mr. GuIxIafT has evidently combined industry with talent in producing Ibis work, 
which far exceeds in information, research, and apparent veracity, anything we have 
before seen concerning this curious and singular nation."— Lam/on News. 


HAND-BOOK FOR INDIA AND EGYPT: 

Comprising Travels from Calcutta, through India, to the Himalaya 
Mountains, and a Voyage down the Entlego anil Indus ltlvcrs ; n Visit to 
the City of Hyderabad, in Sclndn; and u Journey to England by tlio Red 
Sea and Mediterranean t with Descriptions of the Three Presidencies of 
India; and the fullest details far parties proceeding to any part of India, 
eltlior by the Overland Routo, or by the way of the Cape of Good Hope. 
By GitnniiK Pariiury, Esq., M.R.A.8. Second Edition, one vol. post 
8vo., with au ontiroly new Mup, price 1 2s. cloth. 

The press, both of Great Britain and India, hate combined in culogiilug tho 
talue of this work, hut it may only here be needful to quote llic following remarks from 
the editorial columns of the Slamlanlot the 101b or April, m 3:— 1 “We have elsewhere 
copied from Mr. Parbury's lland-Ilook to India and Egypt, an interesting account ol tho 
City of Hyderabad. Let us, in acknowledgment of the means alforded to us to Inform 
and gratify our readers, say of Mr. Parbury's work, as we may with truth, that it is the 
best Topographical Guide to the countries to which it refers we hove ever seen, a most 
Interesting book, independently of its topographical utility, and an almost indispensable 
key to the late transactions in Central Asia." 
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MORTAL LIFE) AMD THE STATE OF THE SOUL 




AFTER DEATH , 

Cox 1*1) DM A hi. It TO Divixb Rxvrutiox. Rt A I.F. H X l)l:H Cop- 
u»d, Bm|., Author of "The Existence of Other World*,* tee. In one 
thick vol. i* to., price I A*, bound. J j 


" The cork cin afford In perusal, lo ail aonoelng rrtaihwu, Ihr rnosnlaiKm <ml 
of mind or ihe most congenial kind. It neither ' *- “ - 
111 * Mro - that of hw—nor - " “ “ “jbj 


►—nor .k-. II .dnigrthcr wllMrsw IIh* ..I fnmi lU ronl--n>|da- 

IMlnfiil. The study of a wurt Hko Ihw, on I ha contrary, while il 
I«n lu malaiieholy oerupaUnn, supplies II wlili llw aeaalcsl and 

I— the happy certainly of ro-union, not afler llw lopaa of vnal ngci 
il Iona of murlal exlsluucs."—/'A.afoglcnf Urvirw. 


SCRIPTURAL STUDIES t 

Comprising—The Cukatiox— 1 TheC iihiotiax 8cuxmb— T he Ixxmi 
Skxnk. Bv the Hov. Wilmas Hill T ncxna, M_t_, Fallewof King's 
Collate, Cambridge. In one thick rot. deray »re., price IDs. CM, ntally 
hamnd in doth. 


"This is net e work far ordinary renders. The .itnlior iliinlH far himself* and to 
•rile* ihai hit readers must think loo, or Ihey «(■ not be able lo understand Mm.—To 
the tarred votunic. a* a revelation Iron, bod, be payt uniform and mure deference im,| 
Ike thoughtful and ptayciful nailer .111 toon Hud ibal Iw baa not Ike thinking! o! a rout- 
uonpiau mind before him."—JfdMnl A/ejreum. 


A HISTORY OF THE CHURCH OF CHRIST. 

In a Course of Lecture*. By the Rev. Charles Mackk.xzik, A.M., 
Vlcnr of St. Helen s, Lliahopagate, mid Head Master of Queen Elizabeth'* 
Grammar School, Si. Glare's, Southwark. la one vol. post Bvu., price 
Sr. CM. neatly bound In eloth. 

“ Although the author is able mid carnal, he is not bigoted or kUoIrrauL"—/.i/trnry 

•• ll Is hut an octet a. yet within Ha conveniently cumpaadinu* page* II coulaiiu a ra- 
tlco carefully taken of the progrev* of the Church of Christ, through aU the perils of 
pcmstlon, distent, and heresy, by which II bat been tried at Hi a lurnacc, up to lit 
(Onllrmrsl establishment lu Ihlt country at Ihe eporli »l I MW."—//rrnfrf.. 


THE CHURCH AMD DISSERT, 

Considered in their Practical Influence on lodlvtdnale, Society, I ha 
Nation, and Itdigloo. By Kuwaitis Oulkii, Esq. la fenp. 8vo., price 
Or. bound. 

" H would be impuaalMe lo Onil, hr Ihe whale range of our lilenterr, a work ao admi¬ 
rably suited lo Ilia present limes » Ibis Invaluable lltiie tnluine. The aenreliing lest lo 
whlrli lha respective systems have been aulimuu-d It so complete and convincing, ih.M Ihe 
wotk ought lo he studied by every IHwwnier and Churchman In the Kingdom, particularly 
at Iho preseut religious crisis."— ChriiUm /Iri'trw, 


CHURCH AMD KINO 

Comprising— I. Tun Church axii DiaanxT, coxsidkheu ix their 
Practical Ixplcrxck; showing the Connexion of Constitutional 
Monarchy with tha Charrh, and tbo IdeuUty of tha Voluntary Principle 
with Democracy.—II. The Chcrch K»tabli«hkd ox tub IHbi.ii; 
or, the Doctrines and Discipline of the Church shown in tlio Order 
end Connexion of tile Yearly Services appointed from the Scrip- 
tore*.—III. Tun Catbchish Bxplaixbb axis Illuotratro. In 
Connexion with these appointed Services.—IV. PsAl.ua AXD HrMxa 
ox the Services axd Hites or the Chcrch. By Edward 
Oiler, Eaq. lu one vol. royal 8vo., price da. cloth hoard*. 
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<EmbrlIt$!)rt! Shocks anil prints. 


ILLUSTRATIONS TO “ADVENTURE IN NEW 
ZEALAND." 

By Howard Jkrxixuiiam Wakkxiki.ii, l!«q. Lithographed from 
Original Drawings taken on the spot, by Mn. Wickatkkh, Miss Kim., 
Mr*. Pox, Mr. John 8axto*. Mr. Coarlkii Mraitit, Mr. 8. 0. 
Bhkkm, and Captain W. Mki» Smith, R. N. Olio volume folio, with 
Ilftcun Plates, Including View* of Port Nlchotaon, Wellington, Nclaon, 
Poire, New Plymouth, nnd other Settlement* ; with Portrait* of Native 
Chief*, and their Dwellings; nnd Drawings of Tiw and Plants. 
Price 9/. 9a. plain ; 4/, 14*. (M. coloured. 

" Drawn whh greal .till, anil esccedlngly well lilhogrnphcd j their great value con¬ 
sists in Uicir giv ing corrert rrprrRcnlatinnR of the acenea ami ohJeclR they depict.”— 


A GENERAL VIEW OF THE FADES OF NIAOARA. 


Etched In the beat manner, on Copper. By F. C. T.ttwia, Esq., 
Engraver to the Queen. Prom a Drawing mndo on the spot, by Captain 
Jam km Graham, of It. M. 70th Regiment. On an extended souln of 
forty-three by nlnctoou Incite*. Prieo, India Proofs, ‘21. it.; Plain 
Prints, 15*.; beautifully coloured as Drawing*, 21*. 

The view embraces the two Fall*, including Goal Maud and the country an both 
bank* of the river; and present* a (aithlul and complete picture of Uti* majestic RCCOI-. 


THE ORIENT AD FORTFODIO: 

A Rories of splendid Illustrations of the Scenery, Antiquities, Architec¬ 
ture, Manners, Costumes, &c. of the East Front original Sketches in the 
collections of Lord William Bentinck, K.C.B., Captaiu H. M. Grindlav, 
Lady Wilmot Horton, Sir Henry Willock, K.L.S., Thomas Bacon, Esq’., 
James Baillie Fraser. E*q., and other traveller*. The Literary Depart¬ 
ment of the Work by Horack H. Wiuiok, Esq., M.A., P.U.S., fce. kc. 
The series is now completed, comprising eleven beautifully finished 
Plate*, tinted in imitation of Drawing*. Price 21. 2 1. elegantly bound 

The object of this undertaking is to supply what has long been fell to be a desidera¬ 
tum ; namely, Graphic Illustrations of the Scenery, Antiquities, Archileclure, Manners, 
Costumes, Ac, of ihe East, which, as Ibe theatre of to many brilliant military achieve- 
menu, and such extensive commercial enterprise, is dally increasing in Interest with the 
Brilish public. The Drawings for Ibe work arc made by the first Artists in the Kingdom, 
from the Original Sketches taken on the spot. 


THE BYRON OADDERY t 

A Series of thirty-six Historical Embellishments, Illustrating tlio Poetical 
Works of Lord Byron ; beautifully engraved from Original Drawings 
and Paintings by Sir Thomas Lawrence, P.K.A., 11. Howard. II.A., 
A. K. Chalon, It.A.. J. Stotlianl, It.A., It. Westall, It.A., and other 
eminent Artists: adapted, by their tiro and excellence, to bind up with 
and ambcllish every edition published in England of Lord Byron’m 
Work*, nod also the various sixes and editions published in Franco, 
Germany, mid America, Price 21*. elegantly bound, forming a splendid 
ornament for the drawing-room table. 

" Adequately le describe Ihe delicale beauty of these splendid plalcs does not appear lo 
lie within Ibe power or language. There is not an admirer uf Ihe works of the departed 
noble poet who eon feel Mlislled that ho has s perfect edition of them, unless Ihe ■ Byron 
Gallery ' be allachcd to it. There it n« instance in which exoeDence in poetry and Ihe 
arts are so admirably combined ."—Imperial A/ego:i«c. 
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AND CO., CORMHXX.1 


STANFIELD'S COAST SCENERY: 

A Series of Picturesque Views in the British Channel anti on tile Const of 
France. From Or!(final Drawings, taken expressly for the work, by 
Clarkson Stanfirld, Rsq., H.A. Second edition. Forty plates 
engraved in line, in the most finished style, with descriptive letterpress. 
One volume 8vo., handsomely bound In cloth, gilt edges. Price SI». 


ARIEL. Designed by E. T. Parris, finely engraved in line by F. Bacon. 
Proofs IS*., print* 10*. 

THE SMUGGLERS ESCAPE. Painted by II. W. II ary kv. 

Engraved by C. Rohiimikrii. Plain fit., coloured 10*. (Si/. 

“■e A' Marine picture, representing the eliaso or a smuggling lugger by a Frigate, taken 
from a scene in Mr. James's Novel" The Smuggler." 

VIEW OF MELBOURNE, PORT PHILLIP. Painted by XV. V. 

Liabdet. Engraved by J.W. Lowry. Willi Index-plate, price 10*. 0i/. 

I minute accurary, and rslerrrd to by* name in the Index-plate; the foreground being 
I animated by ebarnclcristic groups of unlives, 4c. The plate is published under the 
I auspices of the Superintendent and principal residents of Melbourne. 

VIEWS IN CALCUTTA. By James B. Fraser, Esq. Engrave I in 
Aquatlut, nnd beautifully coloured from nature. Price 10*. (Id. 

These Views embrace (he principal edifices ol Calcutta, and represent the streets, 
| squares, promenades, and suburbs or this splendid city, filled with the motley groups of 
I Europeans and Natives; the river and shipping bring also shown under atmospheric 
effects characteristic of the climate and country. 

VIEWS OP SETTLEMENTS IN NEW ZEALAND 

VIEW OF WELLINGTON, NEW ZEALAND. Plain 3*., coloured fi*. 
VIEW OF LAMBTOX HARBOUR, NEW ZEALAND. Plain 3*., 
coloured 3*. 

VIEW OF NEW PLYMOUTH, NEW ZEALAND. Plain 3*., 
coloured 5*. 

VIEW OF MOUNT EG MONT, NEW ZEALAND. Plain 3*., 

These Views arc faithful reprcsenlalatians of the features of those parts of the coast 
of New Zealand selected as sites of the Company's principal settlements. They were 
taken by Mr. Charles llraphy, Draughtsman to the New Zealand Company, and exhibit 
the appearance of the eonntry under the influence of coloniiation; showing the first 
hahlUilums of the settlers, and the dawnings of commerce and civilisation on a savage 
stale. They arc executed in tinted Lithography by Mr. Allom. 

VIEWS OF ALL THE PRINCIPAL TOWNS IN SCOT¬ 
LAND. Each, coloured, 7*. fir/. 


PORTRAITS OF EMINENT AUTHORS AND ACTRESSES. 

Portraits of the following eminent Authors 
engraved in lino from Original Drawings, of • 

Thomas Carlyle, Esq. i 

Charles Dickens, Esq. 

William Wordsworth, Esq. j 
Alfred Tennyson, Esq. j 

Roiiert Brownish, Esq. 

Miss Harriet Martinkau. j 


suitable fur III 
*. Grf. each, Indin proof 
Miss O'Neil. 

Miss Bn piston. 
Miss Footk. 
Madamr Vest ills. 
Miss Ellen Tree. 
Miss Helen Fauci 


ILLUSTRATIONS OP FRIENDSHIP'S OFFERING. 

A lew Proof Impressions of the varied and beautiful designs illustrative of Ibe several 
volumes ol this elegant Annual, particularly suited for ornamenting Albums and Scrap¬ 
books, may be had separately. 

Price, India proofs, 2*. 6d. each ; plain prints 1*. each. 
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MAPS AND CHARTS:— 

A NEW MAP OF TUP. PUNJAUB. Coloured 1*. •, in cue 1». M. 

ARKOWSMITH'8 MAP OF AUSTRALIA AND NEW ZEALAND. 
In sheets, coloured, 1». fid.; In ca«c, coloured, 2». fid. 

ARKOWSMITH'8 MAP OF NEW ZEALAND. In sheets, coloured, 
1*. fid. ; in cure, coloured, it. fid. 

CHART OF COOK'S STRAITS, NEW ZEALAND. By Cuaui.ru 
Hkaphy, Esq. Price 8*. 

HEIGHTS OP ALL THE MOUNTAINS IN THE WORLD. 
Plain I*,, coloured it. 

PARBURY’8 MAP OP OVERLAND ROUTE TO INDIA. In 
cu>c 8*., In shoots, 0*. 

BOOKS FOR THE USE OF THE BLIND. 

Printed with n very diatinct Raised Roman Letter, adapted to their Touch. 
The Holy Biulk, In 16 vole. 4to. bound. Auy volume 

separatelyd. 

Vol. I. Genesis . 0 0 0 

— 2. Exodus and Leviticus. 0 13 0 

— 3. Number . . It 0 

— 4. Deuteronomy. 0 7 0 

— 6. Joshua, Judges, and Ruth . . 0 10 0 

6. Samuel. 0 11 0 

— 7. Kings.0 11 0 

— 8. Chronicles .0 11 0 

— 9. Job, Ezra, and Nehcmiah . . . .000 

— 10. Psalms.0 13 0 

— 11. Proverbs, Ecclesiastes, Song of Solomon and 

Esther . 0 8 0 

— IS. Isaiah.0 10 0 

— 13. Jeremiah and Lamentations . ..0110 

— 14. Ezekiel .0 10 0 

— 16. Daniel, to the end.0 11 0 

Tire New Testament, complete, 4 vols. bound . .200 

The Four Gospels, separately:— 

Matthew . 0 6 8 

Mark .040 

Luke 0 6 8 

John . 0 4 (1 

The Acts of the Apostles.0 6 0 

The Epistles to the Ephesians and Galutinns . ..030 

The Church of England Catechism . . , .010 

Church of Scotland Shorter Catechism . . ..020 

Selections from Eminent Authors , . .018 

Selections of Sacred Poetry, with Tunes . ..020 

Arithmetical Boards.0 10 0 

Map of England and Walos . 0 2 0 

Ruth and James 0 2 (I 

Report and Statement of Education. 0 2 0 

Specimens of Printing Typo . . , . .028 

First and Second Book of Lessons.0 2 0 

A Selection of JEsop’s Fables, with Woodcuts . ,.020 

Lessons on Natural Religion . 0 10 

The Psalms and Paraphrases, 2 vols. . . . . 0 10 0 

The Morning and Evening Services . . . .020 

The History of the Bible 0 2 0 

Musical Catechism, with Tunes. 0 3 0 

3 llah Grammar. ,.060 

s Lectures, volt. 1 and 2, each . . . .020 

Description of London, by Chambers . . ,.030 

Meditations on the Sacrament. 0 4 0 


1 Untlvy. 
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THE CALCUTTA REVIEW. 

j (PUBLISHED QUARTERLY, AND RECEIVED REGULARLY BY 
THE OVERLAND MAIL.) 

Nos. I. to X., Price 6s. each. 


I Containing, among other valuable papers, articles on the following 
! subjects:—in Bioguai-hy, Lord Teignmouth, Lord William Bentinok, 

I Sir W. H. Maonaghten, Sir Philip Francis, Rammohun Roy, Ac., in 
Contemporary History, the War in China, the Ameers of Sindh, 

I the Recent History of the Punjab, the Administration of Lord Ellen- 
borough, the Kingdom of Oude, the Recent Operations in the Kolapore 
| country, See. j in Philology, Sanskrit Literature, the Urdu Lnngungc 
and Literature, &c.; in Eastern Etiinoorapuy, the Kulin Brahmins, 

I the Khonds, the Sikhs, Ac.; in Social History, Mannkrs and 
Customs, Ac., the English in India, Society Past and Present, the 
Social Morality of the English in Indin, Romance and Reality of 
Indian Life, Englishwomen in Hindustan, Mnrricd Life in India, & c.j 
I in Education, Addiscombc, Hnilcybury, the College of Fort William, 
j Indigenous Education in Bengal and Behar, Early Educational efforts 
of Government, Ac.i in Topography, Statistics, &c., the Punjnb I 
] Kashmir, the Himalayas, Rohilcund, the Cape of Good Hope, the 
Right and Left Banks of the River Ilooghly, Ac. | in Science, the 
Algebra of the Hindus, the Astronomy of the Hindus, the Great 
| Trigonometrical Survey, Indian Railways, &c. i in Missionary 
j History, Economy, Ac., the Earliest Protestant Mission, the Jesuits J 
1 in India, Literary Fruits of Missionary Labours, Missionary efforts of 
, Indian Chaplains, the Mnhomcdan Controversy, Ac.; with a lurge 
number of articles relating to various other Oriental subjects. 

These articles, written by gentlemen long resident In India, connected 
with the Civil and Military services, the Missionary establishments, the 
Bar, the Church, Commerce, the Press, Ac,, contain, in a condensed 
form, an iinmcnso mass of information relating to th« subjects of which 
they treat—information which has hitherto been scattered over an 
' extensive surface, and therefore, beyond the reach of the majority of 
| readers, whilst, at the same time, a Inrge body of original intelligence 
of the most authentic character has been added to these various 
compendia of existing information. The Review, which is the organ 
of no party, and no sect, and supported by men of all shades of opinion, 
aims at the collection and production in a popular form of all that is 
important in the history, the politics, the topography, the statistics, the 
philology, the manners and customs, the political and domestic economy, 
Ac. Ac, of the countries and people of the East. The form of publica¬ 
tion, and the general design, is similar to that of the lending European 
reviews, excepting that it is in no wise a party publication, and is 
devoted exclusively to Oriental subjects. 


LONDON : SMITH, ELDER & CO., 65, CORN HILL 
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